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The INDIAN is 
available in the 
lever type, 
known as our 
No. 80 INDIAN. 


INDIAN { 


DRINKING WATER 
& SUPPLY TANK 
NO. 75G 


Replaces unsanitary 
bucket and dipper. Port- 
able. Push button faucet. 
Takes cold, clean water 
to workers right on the 
job, 5 gal. steel tank is 
curved to fit the back. 
Sturdy construction. 


Highly popular. 


CATALOG ON REQUEST! 


Established 1888 


SEND FOR CATALOG 
DESCRIBING INDIAN FIRE 
PUMPS and containing many 
testimonials. They are 
“choice for quality the 
world over.” 


When you're shooting 
for the best... choose 


eal 


For many years our constant aim has been to make INDIAN 
FIRE PUMPS the most efficient and long lasting back 
pack fire fighters. 


We have continually improved INDIAN FIRE PUMPS 
until today they are acknowledged by fire fighting 
authorities as being unsurpassed for all Class “A” 

and many Class ‘‘B”’ fires... including small oil fires. 


The Smith No. 147 adjustable nozzle produces 
a fine or course spray, 20 to 30 ft. straight 
stream and a powerful fog mist. 


INDIAN FIRE PUMPS are 
ruggedly built and many pumps 
are still in use after 20 years 
or more of hard service. 


“Nothing Else 
Like INDIANS” 


“We have 6 of your INDIAN FIRE 
PUMPS on one of our fire trucks 
and we have used them 8 years. 
They are still just like new. They 
are the best things a county fire 
» department can have. I have used 
them for everything, including 
grass, house, barn and many 
other kinds of fires. We like them 
very much. There is nothing else 
like them.” 
‘ EARL L. KOCH, Assistant Chief 


Ann Arbor TWP F. D., Ann Arbor, Mich. 
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Fire Truck built by W. S. Darley & Co., Chicago, Iil., 
delivered to Manila Fire Dept., Republic of the Philip- 
pines. Note INDIAN FIRE PUMPS mounted. 
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Wildlife and Environmental Relationships of 
Beavers in Colorado Forests' 


It IS UNIVERSALLY known that the 
has in- 
creased markedly in numbers over 


beaver (Castor canadcnsis 
most of its range during the last 
two or three decades. It is likewise 
well known that this mammal, more 
than any except man, is capable 
of inflicting change in its environ- 
ment, thereby affecting the well be- 
ing of associated forests, fish and 
wildlife. As a factor, therefore, 
in both the economics and ecology 
of its environment—forest-bordered 


the looked 


upon by forest managers with feel- 


Waters beaver is now 
ings ranging from welcome to re- 
quests for control or even extirpa- 
tion. 

The more obvious of the beaver’s 
ecological relationships, principally 
its influence upon associated wild- 
life, have been recognized by such 
authorities as Bradt (7), Cook (2), 
and Hunt 
Scheffer (7), 
and Seton (8). It is less well known 
that environmental 
which beavers have no control may 
affect profoundly the initial devel- 
and stability of 


Grasse (3), Hodgdon 


(5), Rasmussen (6), 


factors over 


opment beaver 


‘Adapted from a Master of 
thesis prepared under the auspices of the 
Cooperative Wildlife Research 
Colorado A & M College, Fort 
Acknowledgment is made to the 
Colorado Game and Fish Department for 
financial support during the summers of 
1952 and 1953; to Dr. Lee FE. Yeager, 
unit leader; Prof. J. V. K. Wagar, Colo 
rado A & M College; and Mr. Laurence 
E. Riordan and Mr. Paul Gilbert, Game 
and Fish Department, for supervision 
and consultation through the course of 
and to the U. 8. Forest 
through Mr. Robert Dunstan 
distriet ranger, for courtesies and 
the use of aerial photographs 


Science 


Colorado 
Unit at 
Collins. 


investigation ; 
Service, 


many 


of the 
Colorado 
Horlacher. 


Publication is by permission 
dean of the Graduate School, 
\ & M College, Dr. W. R 


TABLE 1. 
WILLIAMS 


Feature 


Length (main stream only) 
Drainage area 
Valley flood plain area 
Water surface area: 
Stream 
Beaver ponds 
Elevation: 
Headwaters 
Confluence 
Average gradient 
Volume flow (spring) 
Volume flow (late summer) 
Major cover types in valley: 
Spruce-fir 
Willow sedge meadow 


Gross PHysicaAL COMPARISON OF THE Norrn 
Fork River, GRanp County, COLORADO 


William H. Rutherford 


Colorado Game and Fish Department, 
Denver 


AND Sourn FORKS or TH! 


North Fork South Fork 


11.5 miles 
25.8 sq. miles 
908.3 acres 


13.0 miles 
35.8 sq. miles 
1,07 


7.0 acres 


13.2 aeres' 
acres 


24.4 acres’ 
12.0 acres 9.7 


10,950 feet 
8,905 feet 
176 ft./mile 
260 eu.ft./see, 
39 cu.ft. /see 


11,240 feet 
8,905 feet 
196 ft./mile 
285 cu.ft./see. 
16 cu.ft./see. 


174.9 A.; 16.2% 
498.3 A.; 46.3%° 


540.1 A.; 59.5% 
239.5 A.; 26.4%° 


‘Difference due mainly to flattening out, widening, and meandering caused by past 


beaver activity on North Fork. 


*Percentages based on total valley area, to which water surface and minor cover 


types must be added to give 100 
“Includes only the meadow 


populations, and hence their fau- 
nistic affinities. Chief among these 
are forest fires and geological in- 
fluences. 

In an effort to evaluate this two- 
way wildlife-environmental _rela- 
tionship, Colorado biologists, dur 
ing the last three years, have en 
gaged in field investigations on a 
number of streams in this 
At first, the work was de 


signed as a relatively intensive in 


large 
state. 


vestigation of beaver-wildlife inter 
relationships on the Williams Fork 
River in Grand County, a water 
shed rising immediately west of the 
Continental Divide. Through asso 
Dr. John L 
and other 
of the Rocky Mountain Forest and 
Range Experiment Station at Fort 
Collins, the scope of study was 
broadened 1954, 
and it is now felt that some insight 


Retzer, 


members 


with 
scientist, 


ciation 


soil 


considerably in 


has been gained on this latter phase 
the role of the environment upon 
the beaver 


percent. 
types currently or 


formerly beaver influeneed 


Area and Methods 

The Williams Fork 
vestigation involved the 
of two streams as nearly alike as 


River in 
selection 
possible as to watershed area, 
stream flow, gradient, valley width, 
and general topographic features 
The North Fork was selected as the 
beaver-oceupied stream, and the 
South Fork, its headwaters 
tributary, as the control stream. 


main 


Choice was made of these two 


presence of 
the 
reaches of 


streams, despite the 
small 
willow-bordered 
the South Fork ; 


sible to find sizeable watersheds in 


numbers of beavers on 
upper 


it is almost impos 


Colorado not presently influenced 
by these animals. Gross compari 
son of the two study streams is gi’ 
en in Table 1. 

The effects of beavers upon other 
wildlife were determined by com 
paring statistically, by species, the 
numbers of animals seen in 333 15 
minute observations on beaver-in 
fluenced sample plots with numbers 
seen in 409 15-minute periods on 





SO4 


data 
winter-sign 


non-influenced plots. These 
were supplemented by 
transects, wherein the numbers of 
estab 


lished lines, located in beaver-influ 


animal tracks intersecting 


enced and non-influenced areas, 
were recorded following each snow 
fall. Vegetative measurements, to 
determine the effect of beaver im- 
poundments upon forage growth, 
were also made. 

Observation-plot data were tested 
Student’s 


Hypothesis and Test, with rejec- 


by using Generalized 
tion of the hypothesis if the mean 
consideration were 
found to differ in sufficient degree 
at the .05 level of significance. In 
many comparisons, especially those 
involving an appreciable number 


figures under 


on one series of plots as against 
zero for another series, significance 
was immediately apparent, and no 
analyses were made 

winter track-count 
data, it was hypothecated that the 
number of tracks counted on each 


In testing 


of two compared transects was 


equal, The chi-square test was ap 
plied, with rejection of the hypo- 
thesis values dif 
fered too greatly from the expected 
values 

Relative forage, 
production was determined by us- 
ing both line transects and sample 
plots 


if the observed 


vegetative, or 


Vegetation was measured by 
length and volume on beaver-influ- 
and non-influenced 
These data were 


enced areas. 
for 


statistical analysis, or for projec- 


not suitable 


tion to determine production per 
unit area over the entire area econ 
but compared by 
gross examination to indicate the 
relative annual vegetative growth 
and volume 


Wildlife Relationships 
following paragraphs sum 
marize wildlife relationships deter 
mined during 1952-1953, the first 
two years of the investigation. 
Big No significant dif 


sidered, were 


The 


qanve 


ference between big-game popula 


tions on the two watersheds eould 
from sample-plot 
data, due to the large cruising ra 
dius of these animals. Increased 
forage production in beaver-influ 
enced valleys probably offered the 
most reliable index to the influence 


be determined 


of beavers upon big-game animals. 
the 
the point of study involved summer 


Hlowever, because streams at 
range only, it is believed that the 
greater forage production of bea- 
ver-pond areas may be of limited 
benefit, since there is no shortage 
of summer range for deer and elk. 
seaver 
always at lower elevations, are un- 
doubtedly of greater value to big 
game than those on summer range. 

Waterfowl. —Dueks inhabited 
beaver ponds, used them, and nest- 


workings on winter range, 


ed near them to the complete exelu- 
sion of all other water types in the 
area involved. In 1952, 9.4 young 
ducks per square mile, and in 1953, 
16.2 per mile, were pro- 
duced. Absence of beavers on the 
area would have resulted, appar- 
ently, in the absence of waterfowl. 
When it there 
are about 20,000 square miles of 


square 


is considered that 


national forest land in the higher 
elevations of Colorado, it 
readily understood that produc- 
tion, no matter how per 
square mile, becomes considerable 
when projected. Thus, Grieb, et al 
(4), reported duck production of 
6.1 to 6.8 young per square mile 
on the White River Plateau of 
northwestern Colorado, and esti 
mated that waterfowl production 
from high-eountry areas in the 
state might approach 100,000 birds 
annually. Mallards and green- 
winged teals are the principal spe- 
cies. 

Muskrat. — Muskrat occurrence, 
although significantly greater on 
beaver-influenced was not 
high at any location. It is believed 
that the absence of air space be- 
tween ice and water during winter 
is largely responsible, and that, 
while beaver oeeupaney of high- 
altitude streams generally results 
in inereased 
the rigors of winter are so limiting 
that the increase is scarcely sig- 
nificant, 

Snowshoe 


ean be 


small 


sites, 


muskrat production, 


hare.— Analysis of 
winter-use data showed that snow- 
hares preferred the ‘‘edge 

the meeting of beaver 
meadow with lodgepole pine— over 
the pure lodgepole pine type; in 
spruce-fir, they preferred the high- 
er ground away from the stream 


shoe 
zone’’ 
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over the lower streamside terrain; 
and finally, they preferred level 
timbered terrain tim- 
bered hillsides. Thus, beavers, by 
creating openings in forests, there- 
by adding to the amount of ‘‘ edge,’”’ 
may make the habitat more attrac- 
tive to snowshoe hares. However, 
since forest types, especially spruce- 
fir, are highly preferred over bea- 
ver meadows, removal of a part of 
a type appears to cancel any bene- 
ficial effects introduced by ‘‘edge’’ 
creation. 


over steep 


Weasel family.—The preference 
exhibited by minks for beaver-pond 
areas is probably due to the con- 
centrations of fish and small mam- 
mals in and around the ponds. For 
martens, it is believed that removal 
by beavers of a part of a forest 
type, through drowning of conifers, 
has no material effect over the en- 
tire watershed the area 
affected (the valley bottom) is com- 
paratively small. No influence by 
beavers upon weasel 
could be determined. 

Dog The 
beavers in a watershed appeared to 


because 


populations 


family. presence of 


exercise no material influence on 
the occurrence of coyotes or foxes. 

Blue As in the ease of 
the marten, it is believed that no 
significant decrease in the habitat 


of blue grouse occurs as the result 


grouse 


of beaver occupancy of valley bot- 
toms. 

Pine seaver 
paney, of course, creates a habitat 
type highly unsuitable for the pine 
squirrel. As for martens and blue 
it is believed that 
the small amount of habitat thus 
removed from a watershed has no 
material effect upon the population 
level of these animals. 

No significant 


squirrel. ocen- 


grouse, however, 


Non-game birds. 
difference in non-game bird oecur 
rence between beaver-occupied and 
non-oecupied plots was found 

Trout.—lIt determined by 
statistical analysis that brook trout 
taken from beaver ponds were sig- 
nificantly longer than those taken 
from the stream, but the ratio of 
length-to-weight, expressed as the 
K factor, averaged significantly 
larger for stream trout. It appeared 
that relatively new beaver im- 
poundments provide food and cov- 


was 
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er conducive to numbers 
and volume production of brook 
trout than streams, but that older 
ponds (solely employed in 
study), through habitat deteriora- 
tion, over-population, or both, tend- 
ed to produce the poorer condi- 
tioned trout. 
lieved to apply to most ‘‘old’’ bea- 
ver ponds on high-altitude streams 
in Colorado. 


greater 


this 


This situation is be- 


Effects of Environment 
upon Beavers 

As previously indicated, the se- 
lection of study streams in the Wil- 
liams Fork drainage was based on 
the need for a_beaver-occupied 
stream and an unoccupied stream 
to serve, respectively, as study and 
control This requirement 
was satisfied reasonably well 
through the selection of the North 
Fork, with its abundant 
food on and adjacent to the valley 
bottom; and the South Fork, char- 
acterized by the very limited quan- 
tity of beaver food present. 


areas. 


beaver 


In general, the important ecol- 
ogical difference between the two 
watersheds is due to fire. On the 
North Fork, the beaver-oecupied 
stream, slopes above the floodplain 
are covered to a large extent by a 
‘‘burn forest’’ of 
aspen, lodgepole pine, and varying 
the Several of 
the largest and oldest of these see- 


second-growth 


mixtures of two. 
ond-growth trees were felled to per- 
mit counts of annual growth rings, 
the largest number so recorded ve 
ing 62. On this basis, the elapsed 
time since the last killing fire was 
conservatively estimated at 70 
years. 

This fire, 


growth of aspen, undoubtedly ae- 


with its subsequent 


counts for the presence of beavers 
in far greater numbers than on the 


control stream. Once the animals 
became established, their dam- and 
pond-building activities resulted in 
the formation of a typical, high- 
altitude, willow-sedge wet meadow. 
Continued occupancy of the valley 
bottom has maintained this meadow 
because the high water-table so in- 
duced precludes the re-establish- 
ment of coniferous trees. It 
lieved that the entire floodplain 
would be covered by the same type 
‘‘burn forest’’ 


is be- 


of seeond-growth 


now on the adjacent slopes had it 
not been for continued beaver ac- 
tivity during subsequent years. On 
the valley floor, glacial action has 
left numerous high spots (mo- 
raines, hummocks, and other de- 
positions) with surfaces 
feet higher than the surrounding 
water table. 
hecome re-established on these high- 
er, and therefore drier, sites. 

The valley of the South Fork, 
the check stream, contains only one 
major area of beaver occupancy. 
This is a relatively flat meadow 
formed as a result of deposition be- 
hind a glacial terminal moraine, 
wet enough to support abundant 
willow growth. Beavers have oceu- 
pied this meadow off and on for 
many years, subsisting on the wil- 
lows. Indications are, however, that 
the beaver population here has nev- 
er been large. Data accruing from 
this oceupied locality are excluded 
from that pertaining to the control 
stream. 

With the 
Williams Fork River as a basis, the 
writer has studied many Colorado 
high-country streams in a similar 
manner. Numerous examples of the 
effects of topography and forest 
fire upon beaver populations have 
been observed, and almost invari- 
ably the pattern has been that ini- 
tial beaver occupancy was wholly, 
or in large part, dependent upon 
these influences. 


several 


Coniferous trees have 


these observations on 


gradient is a 
major deterrent to permanent bea- 
ver occupancy, regardless of the 
quantity of food present. In many 
instances it was found that where 
glacial depositions had ‘‘ flattened 
out’’ a portion of a stream origin 
ally having a general gradient of 10 
to 15 percent or more, the presence 
of beavers was limited to this por 
tion, even though plant succession 
following fire had resulted in a pro 
fusion of aspen along the steeper 


‘ : 
Excessive stream 


stretches of the stream. Conversely, 
very little evidence of beaver occu 
pancy was found on streams where 
fire had not occurred, regardless of 
the gradient. 
stances of permanent beaver oceur 
rence found on any stream 
having a gradient in excess of 8 
percent. 


In general, few in- 


were 


805 


The presence of certain rock and 
soil types in valley bottoms pre- 
eludes permanent beaver 
pancy, regardless of stream gradi- 
ent or food conditions. It was found 
that many valleys having soils from 
shales or granitic rocks are subject 


occu- 


to such severe erosion that beaver 
impoundments here have very short 
life expectancies due to rapid de- 
position and filling of the ponds. 
It is possible that beavers in such 
valleys may aggravate this un 
stable condition because when their 
dams deteriorate, the breach is 
usually at one end, inducing cut 
bank erosion which may remove 
greater quantities of soil than held 
behind the dams. The influence of 
soil type upon beaver occupancy 
was discussed by Yeager and Hill 
(9), who have studied and report- 
ed on the ecological effeets of food 
exhaustion and subsequent aban- 
donment of small, high-country 
watersheds by beaver populations 


Management Applications 

The beaver’s role in the manage 
ment of high-country forests in 
Colorado, as determined to date in 
three years of field study, may be 
subjected to the following consid 
erations: 

1, Under sustained-yield man 
agement, and on streams of suitable 
gradient and soil characteristics, 
beavers exert beneficial influences 
wpon wildlife, fish, forage, and the 
watershed. On such waters the per- 
manency of benefits appears to be 
directly proportional to manage 
ment resulting in careful control of 
beaver populations. 

2. There appears to be many 
small streams, usually at high alti 
tude, on which beavers may initial 
ly be desirable, but which can nev 
er sustain these animals because of 
physical incapacity, especially in 
regard to gradient and food 

4. There 
other streams, variable in size and 
altitude, capable of supporting bea 
vers for a time, but which should 


appears to be many 


never be so occupied because in 
duced erosion and soil instability 
will ultimately 
greater than benefits 

4. Beaver populations must be 
controlled in keeping with sound 
principles, from 


result in losses 


ecological aside 
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that 


economic 


contro] may be required for 


reasons. The ecological 
management of beavers should be, 
preferably, on a watershed basis, 
and executed on information de- 
rived from specific appraisals of 
food, water, soil, and topographic 


potentials or characteristics 
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Methods of Detecting and Removing Bullets 
and Shell Fragments from Saw Timber 
Located on Military Lands 


Tracts of timber on military res 
ervations composed of trees con 
taining bullets and shell fragments 
are marked for sale in one of twe 
ways. If a percentage of the trees 
of merchantable size contain metal 
the stand damage is classified 
‘‘heavy,’’ and the area is by-passed 
If the dam 
the 
timber is marked but the purchaser 
usually seans the logs at the mill 
with an Army mine detector and 
removes the damaging metal before 
If it 


nature he 


by the marking crews, 


age classification is ‘‘light,’’ 


the log is sawed. is of non 


damaging usually ig 
nores it. 

The amounts of military metal in 
timbered tracts vary considerably 
One tract may have been the form 
er location of a pistol range, and 
contain large quantities of lead bul 
next tract 
50-calibre 


lets, whereas the may 


contain only occasional 
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of Forest Utilization Research, Univer 
sity of Lilinois; Mark M. Lehrbas, chief, 
Forest Utilization Service, Southern For 
est Experiment Station for their review 
and comments on the paper 


bullets, and still another tract may 
be damaged by shell fragments. The 
location of the metal particles, the 
frequency with which they occur in 
the trees, and the kind of metal are 
usually unpredictable. The general 
appearance of the trees in certain 
stands the presence of 
metal, For example, in pine trees, 
pitch pockets and small unhealed 
are metal 
penetration. Live trees with miss- 
ing tops, large branches and large 
areas of bark, and splintered trunks 
indicate the use of heavy calibre 
ammunition and the 
that shell fragments are present in 


suggests 


wounds indicators of 


possibility 


the trees. 


Review of Literature 


Although a limited number of 
reports have described the use of 
mine detectors by secondary wood- 
using industries, review of the lit- 
erature has compre- 
hensive investigation of the use of 
under the conditions 
present on a military installation 
where the metal encountered is 
largely in the form of bullets and 
shell fragments. Brundage (1, 2) 
has deseribed a technique in de 
tecting hidden metal in wood with 
the SCR-625 Army mine detector. 
Walters (3) has also deseribed sue 


disclosed no 


detectors 


JOURNAL OF FORESTRY 


and Game, Game Div. Bul. 3, 
RASMUSSEN, D. I. 1940. Beaver-trout 
relationship in the Rocky Mountain 
Region. N. A. Wildl. Conf. Trans. 5: 
256-263. 

Scuerrex, Vicror B. 1941. Manage 
ment studies of transplanted beavers 
in the Pacific Northwest. N. A. Wildl. 
Conf. Trans. 6:320-326. 

Seron, E. T. 1926. Lives of game 
animals: the beaver. Vol. 4:441-501 
Literary Guild of America, Ine., New 
York. 

Yeacer, Ler E. and Rauen R. HI. 
1954. Beaver management problems 
on western publie lands. N. A. Wildl. 
Conf 19:462-480. 


102 pp. 


Trans 


Keith D. Lange’ 


Chief, Timber Harvesting Section, 
Savannah District, Corps of Engineers, 


Savannah, Georgia 


cessful tests made with the SCR 
625-H in locating ferrous metals in 
logs and unsuecessful use of the de 
tector in locating lead. The AN 
PRS-1 detector also was tested and 


found unsatisfactory. 


The Study 


The purpose of this study was to 
determine first, the and 
type of metal present in a 600-acre 
stand of loblolly pine on one mili- 
tary 
feasibility and cost of locating such 
metal with Army mine detectors 
and removing it from logs before 
they reached the headsaw. 

The area on which the test was 
conducted was composed of approx- 
imately 15 blocks of timber vary 
ing in size from 5 to 100 
Four of the 15 blocks contained 
the total 
The timber on about 80 percent of 


amount 


reservation, and second. the 


acres 


75 percent of acreage 
the test area was pure loblolly pine 
35-40 years old. The remainder of 
the timber was mature to over-ma 
ture loblolly pine. The stands con- 
tained a seattering of hardwood 
trees. The study was designed to 
search trees on sample areas in all 
of the timber. 

Although the best system of cut 
ting probably would have been to 


select individual trees at random 
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in a pattern which would have sam- 
pled the entire stand, the method 
was not used because it was eco- 
nomically impractical. Consequent- 
ly, all trees 9 inches d.b.h. and 
larger were selectively marked and 
cut on strips 1 chain wide, through 
bodies of timber. 


the four main 


These strips were termed A, B, C 
and D. 
be cut on the test run was prede 
termined to be 100 M bd. ft. From 
previous ocular field checks, it was 
determined that certain areas had 
been used as firing ranges and that 


The amount of timber to 


the trees were heavily contaminat- 
ed. These areas were omitted from 
the sampling because it 
sumed the contained 
metal than would be economically 
feasible to remove in regular saw 
No distinction 


was as- 


trees more 


milling operations. 
was made in the sampling of the 
two age classes even though it was 
metal of different 
type and amounts might be present 
in the older timber. 

Military found on this 
study consisted of shell fragments, 
bullets, 30-calibre bul 
lets, pistol and other small bullets 
The shell fragments were 
Pieces varied from the 
pencil eraser to the size of a wal 
nut. Fifty-calibre bullets had steel 
jackets and were about 2'% inches 


suspected that 


metal 
50-calibre 


steel 


size of a 


long and 1% inch in diameter; the 
centers were of steel, lead, alloy 
and burned tracer residue. Thirty- 
bullets were of 
were entirely 
some were of alloy metal, some had 
a brass jacket with lead or alloy 
They are about J 
inch long and 5/16 inch in diame- 
ter. 


ealibre several 


types; some lead, 


, 


metal centers. 
Pistol and small arms bullets 
were small and of lead. 


Equipment Used 


The searching was done with two 
models of the Army SCR-625 mine 
detector ; SCR-625-C and SCR-625- 
H. Both instruments are basically 
the same except that the SCR-625 
H is a later model with some minor 
changes in component parts. The 
set is a miniature broadcasting and 
receiving set designed to 
anti-tank mines. It weighs 22 
pounds in operating condition. The 
detectors consist of a search-head 


locate 


coil mounted on a rod which is con- 
nected to an amplifier and head 
phones. The amplifier with its dry 
batteries, and other 
parts sets up an electronic field in 
the coils of the search-head when 
metal within the effective 
distance. The change in voltage as 


tubes radio 


passes 


the metal is passed results in a 
change in the tone heard in the ear 
phones. The size and character of 
the metal and its distance from the 
search-head determine the intensity 
of the tone. The SCR-625-H model 
does not have the indicator dial on 
the rod. Except for the rod, the 
parts of both instruments are in 
terchangeable. 
The instrument 
mounted resonator similar to a loud 
The 


because outside 


has a shoulder 
was not 
used from 
machinery made hearing difficult 
and searching less accurate. The 
instruments are very sensitive to 


speaker. resonator 


noises 


rough use and were therefore han 
dled with extreme care at all times 
They 


maintenance and repair. With cer 


needed periodic mechanical 


tain exceptions, a competent radio 
repairman kept 
order. On the test, small sheds were 
constructed for storage and as a 
cache for hooks, 
and extra detectors and parts 


sets in working 


cant axes, Saws, 


Procedure 


An exploratory study showed 
that the best place to search the 
logs would be at the sawmill just 
prior to sawing. However, before 
initiating full-scale searching study 
on decked saw logs, an explora- 
tory test was made in the woods on 
standing trees, felled trees, and 
tree lengths to see if it was possible 
and practical to find and remove 
metal at these points. 

On standing trees, a 12-foot butt 
from the 
It was assumed that this 


log could be searched 
ground. 
portion of the tree might contain 
most of the metal. On felled trees, 
the stems were cut so that the butt 
rested on the stump whenever pos 
sible to aid the searching of all four 
sides of the tree. 

The searching of tree lengths and 
logs was done at a truck-loading 
point established in the 
Tree-lengths were skidded to the 


woods. 


SO7 


landing with a tractor and two 


wheeled cart. Tree-length pieces 
were scanned just prior to buck 
ing. Any metal located was imme 
diately marked and removed from 
the log. The entire 
bucked into log lengths and pulled 


into a log pile some 50 feet away 


piece wis 


with power winch and cable where 
they were loaded onto trucks 
of the 
bucked into logs and each log then 
was scanned, Any metal found in 
the logs was removed immediately, 


Some 


tree-length pieces were 


and the cleaned logs were moved to 
the truck-loading station with the 
winching equipment. 

The final and full-seale searching 
study was done on the log deck at 
the sawmill site. All of the mate 
rial ent for the study (Table 1) 
was harvested as saw The 
were skidded from the four 
cutting strips to a central truck 
loading point, 
loaded on trailer trucks for deli 
ery to a small portable 
with a circular headsaw. The logs 
were stored on an extended log deck 
110 feet long, 20 feet wide, and 3 
feet high. The deck was designed 
to provide 30 feet of storage space 
for logs to be searched, 30 feet of 
space for searching activities, and 
50 feet of space for storing metal 
free 


logs 


logs 


where they were 


sawmill 


logs for sawing. These dis 


tances were found to be proper by 
trial and error. The searching area 


was filled in with dirt and later 
supplemented by planking, so that 
searchers would have a flat surface 
to work. The original design of the 
deck called for the construction of 
a side ramp 10 feet long perpen- 
dicular to the main deck and oppo- 
site the station. The 
ramp was to store logs containing 
metal when searching fell behind 
milling operations and those which 
the searcher wished to check-sean. 
The side ramp was not constructed, 
however, because experience showed 
it was not needed. To eliminate the 


searching 


interference resulting from tramp 
metal in the soil or from metal fas- 
teners, no nails or other metal were 
used in the construction of that 
part of the deck where the mine de- 
tectors were used, 

To further increase the efficiency 
of the deteetor operator by mini- 
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mizing the noise from the sawmill 
a sound baffle approximately 12 
feet hich and 16 feet long was built 
of low-grade boards between the 
power unit and the searching deck 

The scanning was conducted by 
technical forestry personnel of the 
Corps of Engi 
United States 
Team. A 


composed of 


Forest Sery ice, 


neers, and of the 


Army Bomb Disposal 


searching team was 
men 


and one assisting, and one laborer 


two technical one searching 
who chopped out any metal loeated 
and rolled the logs for searching. 
At the beginning of each day, the 
detector operator adjusted the in 
strument and checked the detector 
with 


‘sample blocks’’ containing 


metal before seanning the logs 
The detector was cheeked periodi 
cally to see that it was performing 
satisfactorily 


tector was available at all times in 


A second mine de 
case a replacement was needed 

It was found that logs of differ 
ent sizes required searching in a 
different For maximum 
efficiency. logs 8 inches in diameter 


manner, 
and smaller were searched on two 
opposite sides; logs 9 inches to 12 
inches in diameter on four sides; 
and logs 19 inches and larger on 
six sides. The average log was 11 
inches in diameter at the small end 
and contained 50 board feet. 

All logs were marked on the end 
with lumber crayon by the assistant 
on each quarter- or half-turn to 
identify those sides of the log which 
Any lack of 
that the log 


had been searched. 
marks was evidence 
had not been searched 

The assistant inspected each log 
to see that all wounds and suspi 
cious bumps or sears were thor 
oughly checked with the detector 
and that logs containing metal were 
properly marked with crayon. Te 
also saw that all sides of each log 
were searched and that the logs re 
mained stationary as they were be 
ing searched. It was also his job to 
dispose of the chips and the metal 
removed from the logs so that their 
the deck would not 
interfere with log rolling or seareh 
ing. Suspicious spots were doubly 
checked by passing the search-head 
back and forth over each spot two 
or three times. 


presence on 








The entire log was turned and 
searched before any metal removal 
was attempted by the laborer. This 
delaying the searching 
The search-head was 
held as close as possible to the log 
without touching it. This was nee- 
essary to pick up weak signals due 
to the size, character, and depth of 


a voided 


procedu re, 


metal. Searching the sides of logs 
with the head held vertical was 


avoided as much as possible since 
the back of the head picked up 
metal in shoes, clothing, or on the 
ground. 


After the log had been searched 
and the locations of the metal 
marked with erayon, the assistant 
and the log roller removed the met 
al. Before chopping into the log, 
the bark was chopped off and a 
check of the spot with the detector 
was made to see if the metal located 
was surface metal or was imbedded 
in the log. On several 
pieces of wire from wire rope, met- 
al filings, and other bits of foreign 
metal than military had 
clung to the bark. A second check 
of the spot was made with the de- 
tector. If the check still indicated 
a tone signal, the assistant chopped 
the metal out with an axe, or re- 
moved a section of the log with a 
saw and splitting wedges. A final 
search was made in order to be eer- 
tain all metal was removed. 


OCCASIONS 


other 


Unless logs contained more than 
three or four indications of metal, 
the assistant could remove it and 
keep up the supply of logs to the 
sawmill without removing these 
logs from the deck or giving them 
later attention. The percentage of 
logs containing metal was not great 
enough to warrant removing them 
from the deck except in a limited 
number of cases, and was not great 
enough to limit the reserve log sup- 
ply or to slow down sawmilling op 
erations. 

When the 
the search-head was 
nected from the amplifier and the 
switch in the amplifier case turned 
off. Often the detector developed 
‘“*birdies’’ in the earphones which 
could usually be traced to the am- 
plifier. Most of the major troubles 
encountered were remedied either 
by installing new tubes or bat- 


detector was not in 


use, diseon- 
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teries. It was often 
interchange parts from one detec- 
tor to another to locate immediate 


necessary to 


troubles. 

The two detector operators 
changed jobs at least every hour. 
This was because continuous oper- 
ation of the detector longer than 
one hour by one man tended to 
build up nervous strain which re- 
sulted in searching errors. 

It was known prior to the test 
that the SCR-625 mine 
were weak in detecting lead and a 
type of small bullet containing cer 
tain alloy metals, and that some of 
the small bullets would therefore 
be overlooked by the mine detector. 
This condition was noted in the 
case of the 30-calibre bullets con 
taining lead or alloy metal. These 
bullets could rarely be detected 
when they deeper than 4 
inches in the log. Further, 30-eali- 
bre tracer bullets were difficult to 
locate beeause they lacked enough 
solid metal to make them detecta 
ble. When 30-calibre bullets were 
found they were usually numerous 
Deeply imbedded bullets were of 
ten missed because the tone in the 
head phones was faint or lacking. 
Shell fragments and 50-calibre bul 
lets with steel centers, which are 
the most damaging to saws and ma- 
chinery, were located regardless of 
their depth in the log. The tone 
heard in the detector head phones 
was usually clear and distinet. 
Fifty-calibre bullets which did not 
have steel centers gave a less dis- 
tinet tone but the volume of metal 
in each bullet made them detect- 
able. Because of the intensity of 
the tone signal, the depth of pene- 
tration into the wood did not ma 
terially effect the locating of this 
type metal in these size logs. 

In most shell 
and 50-calibre bullets were im 
bedded 2 inches to 6 inches and 30- 
calibre bullets 2 inches to 4 inches 
into the wood. Most of the metal 
was within 6 inches of the outside 
of the logs. 


detectors 


were 


cases, fragments 


Results 


Although the searching of stand- 
ing trees up to a height of 12 feet 
was thorough for this portion of the 
tree, it was difficult to keep the 
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search-head at an even and effec- 
tive distance from the trees since 
the SCR-625 was designed for hori- 
zontal searching. In addition, it 
was difficult to determine which 
trees remained to be searched, and 
it soon became ‘apparent that a sig- 
nificant volume of metal had pene- 
trated the trees above the reach of 
the detector operator. 

In the woods, an attempt was 
made to fell trees which were to be 
seanned as full-length units so that 
their butts rested on their stumps. 
This method of cutting was devel- 
oped so that the operator could 
search all sides of, the piece. When 
trees lay on the ground the search- 
ing of the bottom side was impos- 
sible. When trees were felled in 
areas where there was heavy hard- 
wood reproduction,,it was exceed- 
ingly difficult for the. searcher to 
maneuver. Metal detector lines 
from search-head to coil box caught 
in brush and limbs and made for 
difficult and incomplete searching 
of the trees. Searching was also 
made difficult on the under side of 
the tree where branches had been 
left untrimmed and where brush 
had been pushed down by the tree. 
It was found that after metal had 
been located and the position of 
the metal marked on the bark with 
lumber crayon, it was difficult for 
the person chopping it out to do so 
because of the brush and location 
of the metal in the log to the angle 
of chopping. The greatest disad- 
vantage was the confusion caused 
by military metal on and imbedded 
in the ground. Since both sides of 
the search-head are sensitive, metal 
on the ground, in back of or in 
front of the head was detected. 
Hidden shell fragments in the 
ground would frequently be spotted 
by the detector all the way through 
the log which was itself free of 
metal. These two preliminary tests 
indicated that searching of stand- 
ing and felled trees in the woods 
was not fully effective and if the 
system was used it would have to 
be supplemented by further search- 
ing at the sawmill. 

The searching of tree lengths and 
logs at the truck loading point was 
rather difficult because first, tree 
lengths were difficult to roll and 


search, and therefore to chop out 
the metal; and second, the searcher 
was interrupted constantly by 
noise from tractors bringing in 
logs, from motors on the winch and 
from trucks backing in and out to 
load. Tree lengths were often 
crossed when dropped by the skid- 
der, making searching of the pieces 
difficult. As was previously dis- 
covered, it was difficult to search 
the under sides of the pieces, and 
the occurrence of ground metal 


confused andinterrupted the 


search. Coordination between the 
searching crew and the bucking 
and loading crew was difficult since 
logs which had not been searched 
would often be pulled onto the 
loading pile. This system of search- 
ing was further complicated by the 
inconvenience of chopping out the 
metal. Tree lengths or logs could 
not be laid aside for further exam- 
ination or for metal removal. It 
was concluded that searching at the 
woods landing stations would not 
be adequate and that secondary 
searching would be required under 
this plan. 

Table 1 summarizes the results 
of searching logs on the ramp at 
the sawmill. As expected, the pres- 
ence of metal was different for each 
area ranging from 1 percent con- 
tamination in Strip B to 12 percent 
in Strip A. The four strips aver- 
aged 6 percent. Thirty-one pieces 
of metal were missed by the search- 
ers on the ramp in the 104.7 M bd. 
ft. of test logs. The pieces missed 
were counted as the sawyer encoun- 
tered them in sawing the logs that 
had just been searched. All of these 
were of the 30-calibre type. The 
thirty-one pieces recorded were 
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only those which were found as 
they were cut by the head saw? 
More of this type were missed not 
only by the detector operator but 
in the sawing, and remained in the 
interior of the lumber. Many of 
these pieces were encountered ‘later 
in surfacing the lumber at the 
planer. The board footage in logs 


and parts of logs lost in chopping 
out the metal amounted to 1,994 
out of a total of 104.7 M 


bd. ft. 
bd. ft. 

The damage to sawmill equip- 
ment as a result of-the presence of 
the 30-calibre biillets was negli- 
gible. Sawmilling\operations were 
not substantially delayed either by 
the sawing of the logs containing 
the bullets or by the searching op- 
erations. Saws were examined at 
the regular filing periods. Some 
of the teeth edges had been ‘‘ round- 
ed’’ and needed to be pointed up. 
No teeth were thrown out of the 
head saw as a result of striking the 
30-calibre bnilets. No substantial 
inerease in the time or cost for fil- 
ing of saw teeth was noted. 

The lumber cut from the test 
logs was air dried on the concen- 
tration yard, surfaced and shipped. 
After drying and prior to surfae- 
ing and shipping, all of the 1-inch 
and 2-inech lumber was searched, 
The detector operator searched the 
lumber from the tops of the piles. 
It was found that although some 
of the 30-calibre bullets were lo- 
cated and removed, lumber 
taining this type bullet passed 
through the planer. Planer knives 
were examined periodically. No 
damage was noted which could not 
be remedied in routine filing. The 
large number of bullets located 


eon- 


Percent or Logs CONTAINING 


MeraL, NUMBER OF Pieces or MetaL LOCATED AND MISSED BY THE Derecror 
OPERATORS, AND VoLUME Lost In REMOVING THE MFTAL 


Strip 


Number of logs cut 

Number of logs per M bd. ft. 

Av. d.ib. logs eut (inches) 

Volume of logs M bd. ft. (Int. 4%”) 

Percent of logs containing military 
metal 

Pieces of military metal removed 

Pieces of military metal missed’ 


Volume lost in removing metal (bd. ft.) 181 


they were sawn. 


*All pieces were 30-calibre bullets. Pieces 


Strip Strip Strip Total or 
3 C D average 
388 482 1,650 
23 
1] 
104.7 


2 6 
9 7 246 
0 ( 41 
vi) 73% 1,904 


were those counted at the headsaw as 
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TABLE 2.--EsTmMats Or Costs or SEARCHING AND REMOVING MpraL From Logs aT 

Two AbdJAcENT SAwmMilia, Cost or Srumpace Lost anp Cost or LoaGing AND 

Havutine Srumpscr Lost in Seancnine Operations with Crew SEARCHING 16,000 

Bp. Fr. Inreenwarionan 4%” Rute Per Day (Excivsive or Mine Derecror snp 
Reram Costs) 


Item Cost per M bd. ft. 
Dollars 

Two detector operators @ $1.25 per hour 1,25 
One log-roller-chopper @ 0.75 per hour 37 
Tools: bow saw, wedges, axes, cant hooks, saw sharpening equipment, 

and crayon d 
Searching stations, ramp, baffle board, and instrument sheds’ 25 
Logging and hauling costs and stumpage value of board footage hauled 

to mill and lost due to presence of metal 44 

Total $2.35 


‘Cost is spread over volume to be cut on entire 600 acres to be harvested since 
most of the construction could be re-used on other mill sets. 


during this process was not re- 
corded. 

Two detector operators and log 
roller-assistant could search and re- 
move the metal from about 16 000 
bd. ft. of logs per day if the con 
ditions were similar to those de- 
scribed in this study. Thus it would 
be possible for a crew of two de- 
tector operators and log roller to 
search and to remove metal from 
enough material to keep two ad. 
jacent portable mills operating 
steadily. 

The estimated cost of searching 
logs on the ramp on this test with 
wages computed at a fair commer- 
cial rate and considering that the 
crew could search logs at the two 
adjacent mills each producing 
8,000 bd. ft. per day, amounts to 
$2.35 per M bd, ft. (See Table 2) 
These costs included the labor of 
logging and hauling material which 
was later discarded in searching. 


It also ineludes the value of the 
stumpage lost in the operation. 


Summary 


Bullets and shell fragments of 
different types are occasionally 
found in timber stands on military 
installations. In one area of tim- 
ber known to contain metal, a study 
was made to determine the amount 
of contamination and the cost and 
practicability of locating and re- 
moving the metal, Army mine de- 
tectors were used for searching ap- 
proximately 100 M bd. ft. of logs 
at the sawmill prior to sawing. 
Only a small percentage of the logs 
were hardwood. Searching was 
done by professional men, all of 
whom had operated mine detectors 
prior to the test. 

Logs were cut from four strips 
through the largest boundaries of 
timber and searched at a portable 
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sawmill deck. The percentage of 
logs containing metal ranged from 
0 to 12 percent and averaged 6 per- 
cent contamination on all four 
strips. 

Thirty-calibre bullets were diffi- 
cult to locate with Army mine de- 
tectors. A number of this type 
went undetected. However, it was 
found that with careful searching, 
all the damaging metal, which in- 
eludes shell fragments and 450- 
calibre bullets could be located and 
removed economically and without 
material damage to sawmill or 
planer equipment providing trained 
detector operators searched logs 
and providing proper facilities for 
searching were made available. 
There was no material damage to 
sawmill and planer equipment by 
the undetected 30-calibre bullets 
which went into the machines. 

It was estimated that a three- 
man searching team similar to that 
used in the test could search and 
remove metal from approximately 
16 M bd. ft. of logs per day. The 
estimated cost of searching this 
volume at two adjacent sawmills 
was $2.35 per M bd. ft. 
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Illinois Nursery Soil 


RECENT DEVELOPMENTS in the ap- 
plication and use of methyl bro- 
mide have made fumigation with 
this chemical an economical means 
of controlling obnoxious organisms 
in forest nursery soils. J. C. Ko- 
pitke (4) used methyl bromide ex- 
perimentally at Elsberry, Missouri, 
in 1949, to control weeds, and in 
1950 L. H. Kahler used it at the 
Union State Tree Nursery, Jones- 
boro, Illinois, for the same pur- 
pose. Clifford (7) has reported its 
use for controlling white grubs and 
nematodes. It has been used ex- 
perimentally since 1950 and as 
standard practice since 1951 at the 
Mason State Tree Nursery, Topeka, 
Illinois, to control damping-off of 
conifers, which in this nursery has 
been especially serious following 
green manure crops (5). 

At the Mason Nursery the effec- 
tiveness of methyl bromide against 
both damping-off and weeds has re- 
sulted in impressive economies, de- 
spite average application costs of 
approximately $620 an acre. By 
reducing mortality, producing more 
uniform stands of better density, 
and controlling weeds and insects, 
methyl bromide fumigation of six- 
ty-seven percent of the seedbed 
area reduced direct production 
costs of all first year conifer seed- 
lings by forty-six percent per thou- 
sand, a saving of about $20,500 per 
year. Due chiefly to greater stand 
uniformity and density, total an- 
nual nursery operation expense per 
thousand plants was reduced one 
third. a saving of an estimated 
$38 000 per year. Labor costs on 
first vear conifer beds were reduced 
15 percent; seedling density was 
increased as much as 168 percent 
without increased seeding rates; 
weeds were controlled with a min- 
imum amount of hand weeding and 
mineral spirit spraying; and soil 
insects have not been a problem. 
Growth of northern pine seedlings 
invariably has been greater on 
fumigated soil. 

The Mason State Tree Nursery 
is located in central Illinois on a 
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brown sandy loam soil containing 
twenty-five to fifty percent ciay. 
Standard nursery practices are fol- 
lowed, modified to meet local con- 
ditions of soil, labor an: environ- 
ment. Seeding of white pine in the 
fall and red and jack pine in the 
spring is aimed at a density of 35 
to 40 trees per square foot for seed- 
ling production. Some conifer seed- 
ing follows other conifers and some 
follows green manure crops. The 
usual green manure crop is sudan 
grass, plowed under with nitrogen 
in July. Methyl bromide soil fumi- 
gation is practiced following green 
manure crops before pine seedbeds 
are established. 

Methyl bromide is a highly toxie, 
colorless, odorless, heavy liquid, 
with a boiling point of 38.6° F., or 
heavy gas at higher temperatures. 
Toxie effects on humans are delayed 
and may not occur for several 
hours. These properties, and its 
volatility make it extremely haz- 
ardous unless adequate safety pre- 
cautions are taken. The U.S. Bu 
reau of Mines states that operators 
should not be exposed to concen- 
trations of 30 parts per million 
more than one hour per day, or, 
with suitable gas masks, at concen- 
trations of more than one pound 
per 1,000 cubie feet. Elkins (2), 
who is an outstanding industrial 
toxicologist, states that, ‘‘In view 
of the severity of methyl bromide 
poisoning, I therefore recommend 
a maximal allowable concentration 
of 10 ppm for this substance.’’ 
Gas masks with suitable canisters 
should always be available for 
emergencies, for use in buildings 
and depression, when leaks occur, 
and in removing covers on wind- 
less days when concentrations of 
gas may occur. The area should 
be posted and children and animals 
kept out of the area. Gloves should 
not be worn and clothing should 
be removed immediately if methyl 
bromide is spilled on it, since vesic- 
ular dermatitis and second-degree 
burns may result from prolonged 
contact. Normal precautions in- 
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clude working on the windward 
side, if possible; allowing thirty 
minutes for the gas to clissipate 
after removal of covers; remain- 
ing away from any area where 
gas is detected; being alert and 
careful at all times; and following 
the manufacturer’s instructions ex- 
plicity. No injury resulting from 
methyl bromide has been observed 
at the Mason Nursery. 


Fumigation Procedure 


The essential steps in fumigation 
are preparation of the soil; place- 
ment of the apparatus on the beds; 
the injection of the fumigant un 
der the gas-tight covers; and the 
removal of the covers. Since the 
soil temperature must be at least 
50° F. to be effective, fumigation 
at the Mason Nursery is done in 
the fall after the green manure 
has partially decomposed, and is 
completed by mid-October before 
soil temperatures and weather be 
come unfavorable. Pairs of beds 
are fumigated progressively from 
south to north, to take advantage 
of the prevailing southwest winds 

The equipment and supplies used 
at the Mason Nursery consist of: 

1. Gas masks for use, if needed; 

2. Gas-tight covers of  poly- 
ethylene, 134% by 100 feet, .004 
inches thick, weight 27 pounds ; 

3. Plastic eement for fastening 
the ends of the covers together to 
make a continuous cover the entire 
length of the area; 

4, Waterproof cloth tape, 14% 
inches wide, is also used in fasten- 
ing the ends of the covers together, 
and for repairing holes in the coy 
ers: 

5. One gallon rectangular cans, 
with rigid handles; 

6. Saran tubing, ¥% inch out 
side diameter in 15 foot lengths, to 
be inserted in the cans and taped 
to the handles; 

7. Stout cord in 15 foot lengths 
to be tied to the handles of the 
CANS ; 

8%. Two dispensers (3 pound ca- 
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AVERAGE ANNUAL Pex Ache Personne. Cost or Som FuMIGATION, 
1951-1954 


Tape 1. gant to pass into the receptacle 
under the cover. After the transfer 
is completed through each saran 
tube the dispenser valve is closed, 
the applicator tubing disconnected 
and the end of the saran tubing 
covered with tape. 

The cover is left in place for at 
least 24 hours, after which the 
south edge of the cover is loosened 
to allow the cans to be pulled from 
under the cover by means of the 
attached cords and placed on the 
next pair of beds to the north, 
which have been freshly tilled for 
fumigation. The free edge of the 
cover is pulled from the south side 
of the fumigated to the north side 
of the unfumigated pair of beds, 
and sealed down. In this manner 
all soil in an area is subject to 
Y 7 fumigation, since the soil used in 
. 5. 162.67 sealing the cover is turned under 

ry" each time the cover is moved. 
ope Twelve covers averaging 280 feet 
$ 62.53 in length, covering .92 acres were 

used to fumigate 10.4 acres in 1954. 


MH/A 
9.07 


Cost/A 
Soil preparation, including ridging and tilling 
Preparation of cans, tubing, and taping and 
initial placing of covers 
Turning and moving covers 
Application of the fumigant 
Removing and storing covers after fumigation is completed 
Receiving and storing fumigant 
Repairing covers for future use 
Total labor 
Rate/hour 
Total labor cost 
Supervision, including some application of fumigant 
and checking of covers 
Rate/hour 
Supervision cost* 
Total personnel cost 


19.34 
77.43 
16.92 

7.63 


$146.61 


# 8.11 
$154.72 


*Additional time required for procurement, planning, and development work is 
not ineluded. 
Dara SUMMARY ON A Per Acre BAsiIs 


Weighted 
Average 


: 4 7.26 


TanLe 2.—FUMIGATION 


Year 1951 1952 1953 
Acres fumigated 7.92 5. 
Rate/100 sq. ft. 1.7! 1,34 


Man hours/A 137.6 


9 
Ye 
254. 


$245.7 

$460.14 
$ 64.54 
$770.39 


$130.85 
$440.60 
$119.62 
$700.07 


$127.44 
$327.59 
$ 81.84 
$536.87 


Personnel eost/A 
Fumigant cost/A 
Equipment & supplies/A 
Total ecost/A 


$404.37 
$ 16.12 


$566.02 $619.22 


pacity), attachable to the cylinders 
of fumigant, and equipped with 
neoprene rubber tubing, for mea- 
suring and transferring the fumi- 
gant to each receptacle through the 
saran tube; 

9. Masking tape for sealing the 
ends of the saran tubes, which pro- 
trude from the edge of the cover; 

10. Methyl bromide soil fumi- 
gant in 150 pound pressure cylin- 
ders, which are transported during 
fumigation in a transport box on 
the back of a Ford tractor ; 

11. Sixteen foot 2 x 4's of 
smooth lumber. 

The first step in fumigation is 
ridging all of the beds with a dise 
ridger. A four-foot rotary tiller is 
then to pulverize the two 
southernmost ridged beds as deeply 
as possible just before fumigation. 
The cans are placed at 24-foot in- 
tervals on the edge of one of the 
beds near the furrow between 
them. The tubing is extended to 
the north side, where the fumigant 
will be applied. The cord is ex- 
tended to the south side, opposite 
the beds to be fumigated later. The 
cover is placed over the pair of 
beds and the cans, with the tubing 
and cord projecting, and the edges 


used 


of the cover are sealed down with 
soil. The cover is examined care- 
fully and all holes are patched be- 
fore the fumigant is injected. 

A central support under the 
cover has been eliminated at the 
Mason Nursery because the furrow 
between the beds, close spacing of 
the receptacles, gaseous diffusion, 
wind action, and support afforded 
by the cans apparently permit free 
circulation. The covers are 
usually weighted with 2 x 4 lumber 
to reduce billowing. On sloping 
ground, heavier applications should 
be made at the top of the slope, and 
the furrow between the beds should 
be blocked at intervals to prevent 
excessive downward movement of 
the heavy fumigant. 

The liquid fumigant, which boils 
at 38.6 degrees, is under pressure 
in the original container. As soon 
as the cylinder valve is opened to 
the dispenser, which is graduated 
in pounds, the liquid flows into 
the dispenser until the valve is 
closed. Pressure immediately 
builds up in the dispenser forcing 
the liquid into the tubing when 
the dispenser valve is opened. The 
dispenser tubing is connected to 
the saran tubing allowing the fumi- 


gas 


The average area fumigated be- 
tween September 9th and 23rd was 
48 acres per day, with 4 maximum 
of .79 acres in one day. Some fumi- 
gation was performed each work- 
ing day, since only two rains of .1 
inch each occurred. Bad weather, 
placing, repairing and moving cov- 
ers, placing the fumigant, aeration 
and unavoidable delays prolong the 
fumigation period beyond the min- 
imum fumigation time of 24 hours. 

Recommended dosages per 100 
square feet pound for 
weeds and two to four pounds for 
damping-off. At the Mason Nur- 
sery rates of from 1.34 to 2.11 have 
been satisfactory to excellent. An 
average application of 1.5 pounds 
per hundred square feet is recom- 
mended under favorable conditions 
where damping-off fungi are in- 
volved. Soil, weather, and effi- 
eiency influence results and pre- 
sumably the optimum amount of 
fumigant to apply. 


are one 


Cost Data 


Costs of seedbed fumigation have 
been kept over a four-year period 
from 1951 through 1954. The aver- 
age annual per acre costs for labor 
and supervision are presented in 
Table 1. 
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TABLE 3.—COMPARISON OF AVERAGE ANNUAL PropUCTION Data Per Square Foor ror Two Years Berore AND AFTER FUMIGA- 
TION WAS PRACTICED 
All seedbeds 


Fumi 
gated 


Fall seedbeds 
Unfumi- 
gated 


Spring seedbeds 


Percent 
Improved 


Unfumi 
gated 


Percent 
Improved 


Fumi 
gated 


Percent 
Improved 


Fumi- 
gated 


49.5 

.166 5.7 
.036 29.4 .058 
.202 11.0 510 
38.7 22.5 13.1 


Unfumi- 
gated 
56.7 
178 
033 
211 
39.3 


78.9 

215 ‘ 
.022 65. 
.237 53. 
35.1 168.1 


Percent fumigated 
Total labor cost 
Other direct costs 
Combined labor & direct -osts* 
Seedling density 


.210 
058 
f 268 
26.0 


-176 
051 
227 


31.6 


452 


*Items such as mineral spirits, which are used on all classes of stock are not included, since the amounts used on 1-0 stock are 
not readily available. 


tions are followed explicitly with 
good judgment and caution. 

6. Seeding rates at the Mason 
Nursery have been reduced 50 per- 
cent with good seed, and the in- 
creased tree percent with weak seed 
of low germinative energy is even 
more impressive. Uniform stands 
of proper density throughout re- 
sult from proper seeding and ecul- 
ture when damping-off, one of the 
greatest variables, is eliminated. 


probably contributed to the devel- 
opment of the fungi. Acidification 
of the water, soil treatment with 
iron sulphate before and after 
germination, mulching, shading, 
changing and removal of the green 
manure crop, and fall seeding of 
white pine gave varying degrees of 
control, but were all inadequate. 


Average annual per acre data 
and the weighted per acre averages 
for the four-year period appear in 
Table 2. Labor costs were high in 
1953, due to an unusual amount of 
repair work on covers in relation 
to the relatively small acreage fu- 
migated. Labor costs rose from 85¢ 
per hour to 97¢; fumigant costs 
were reduced from 60¢ to 49¢ per 
pound by the use of cylinders in- is 
stead of one pound cans; and an- 
nual expenditures for equipment 
and supplies decreased from 
$119.62 to $16.12, due to repeated 
use, and averaged $62.53 for the 
four year period. 


2. The use of green manure crops 
considered good practice, al- 
though it is very expensive in terms 
of damping-off losses and control. 
Peat at $5 per yard is also a costly 
source of organic matter. Heavy 
sawdust and ground corneob 
mulches applied as a winter mulch 
for frost heaving and incorporated 
with the soil one or two years later 
A general idea of the results of add some badly needed organic 
fumigation at the Mason Nursery matter to the soil. 
may be obtained from Table 3, which 3 
compares average annual data for 
the first two years of fumigation 
with the two preceding years. 

The 2 percent inventory of 2-0 
red pine seedlings in 1953 reveals 
that 8,800 feet of fumigated seed- 
bed produced 49.4 red pine 2-0) per 
square foot, while 21,376 feet of 


unfumigated seedbed produced 27.2 


7. Growth of northern pine seed- 
lings has been more rapid on fumi- 
gated soil. Fumigation may depress 
the growth of plants requiring ni- 
trate nitrogen, due to the mortality 
of nitrifying soil organisms, but 
this does not appear to be a prob- 
lem on Mason Nursery soil with the 
species named. Nitrogen applica- 
tions are necessary during the sec- 
ond and third growing seasons, pre- 
sumably because of the decomposi- 
tion of the winter mulch, which is 
not removed. 


Comparison of Results 


Soil fumigation with methyl 
bromide eliminates damping-off 
losses, is more effective than min- 
eral spirits for the contro] of many 
weeds and grasses, and may con- 
trol soil insects and other harmful 
organisms at the Mason Nursery. 


8. The capacity of the nursery 
has been substantially increased 
through fumigation. The stock pro- 
duced is more uniform, and the 
quality is being controlled more 
completely by the elimination of 
harmful soil organisms. 


4. Mortality of beneficial soil or- 
ganisms has not been a noticeable 
problem with northern pines, black 
locust and cottonwood under Mason 
Nursery conditions. Kopitke (4) 
makes the following observation: 
‘“While this type of treatment de- 
stroys all or part of the soil organ- , 
isms in the horizon within a few 


per square foot with the same seed- 
ing rate. 
lings were produced with fumiga- 
tion following a green manure crop 
than with unfumigated soil which 
had no green manure crop. 


81.5 percent more seed- 
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Empirical Volume Tables 


Accorpins to Spurr!’ the first mod 
table 
Since then 


ern volume 
about 1804 
of other volume tables have 


was published 
hundreds 
been 
prepared by established procedures 
such as harmonized curves, aline 
ment charts and use of form class. 
Each of these methods requires de- 
tailed measurements of individual 
trees and considerable office work. 
The end of such toil is not in sight 
due to constantly changing stand 
ards of utilization which alter the 
volume table requirements of for 
esters, The purpose of this paper 
is to report on a new method of 
table which 
permits the use of large numbers of 
much than 
ventional methods and without loss 
in accuracy. 


volume construction 


trees at less cost con 


Schumacher and Jones* demon- 
strated that an empirical log rule 
can be deduced from observational 
data for which the sampling unit 
was the working day at the sawmill 
rather than the individual log as 
in the conventional method. This 
does not interfere with production 
at the sawmill and reduces to one 
the number of people required to 
obtain the 
Schumacher and Young® later ex 
tended this technique to the devel 
opment of graded log rules. 

While the 
mechanized hardwood logging op 
eration of the 8S. D. Warren Com- 
pany in the vicinity of Bingham, 
Maine, it writer 
that the method of Sehumacher 
and Jones referred to above might 
well apply to the construction of 
volume tables. On this particular 
operation tree length are 
hauled to a cut off saw at a cen- 
trally located yard. 
the eompany employs a bonus in- 


necessary information. 


visiting completely 


occurred to the 


logs 


Inasmuch as 


1952. Forest In 
New York, 476 


Spurr, Stephen H. 
ventory, Ronald 
pp. 

“Schumacher, F. X. and W. C. Jones, 
Jr. 1940. Empirical log rules and the 
allocation of sawing time to log size 
Jour. Forestry 38:880-896 

8Schumacher, F. X. and H. FE. Young 
1943, Empirical log rules according to 
species groups and lumber grade. Jour 


Forestry 41:511-518, 


Press, 


centive based on the daily produe- 
tion in 
available, 
Since the average stump height 
is about one foot, the approximate 
d.b.h. can be measured 3.5 feet up 
butt end of each tree 
length log and the number of four- 
foot bolts in each tree length log 
could easily be counted at the cut 
off saw where the upper limit of 
merchantability is four 
whenever practical. 


cords those records are 


from the 


inches 
From these measurements a mod- 
el equation was prepared; that is 


V bn + b DA + b, B + Bb 
where 


D2B 


Harold E. Young 

Assistant forester, 

Maine Agricultural Experiment Station, 
University of Maine, Orono 


V is the cord volume of an individ- 
ual tree, 

D the diameter at breast height, 
and B the number of merchantable 
four-foot bolts. 

Then with the entire day as the 
sampling unit of » tree stems, the 
equation becomes 

n(V) 
S 


bon (DPB) 
S 


be (n) + by n (CD) + ben (B) + 
S Ss 


This can be 


summed up for k 


days as 


kn(V) bo k(n) by kn (D*) + bg ken( B)+ 
SS 8 S8 SS 
b, kn (DB) 

SS 
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Expression of V*=0.000174619 D2@B 
with Confidence Band at 
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Graphical expression of V = 


S14 


0.000174619 D°B with confidence band at 19.1 
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where the weight for each day is 
n 


[n(D2B) |? 
8 


The 8. D. Warren Company co- 
operated in this study by having 
one of its sealers record the d.b.h. 
and number of merchantable bolts 
for each tree length log and the 
daily production in cords for each 
of 21 days scattered over a period 
of several months. 

In the analysis of variance the 
only significant variable was D*B 
and it did account for a large por- 
tion of the sums of squares. The 
final equation then was 

V = 0.000174619D°B 
This is graphically depicted in 
Figure 1 with the confidence band 
at odds of 19:1. It would be advis- 
able to begin any similar studies 
with a model equation similar to 
the one above. This should be done 
because differences in tree form 
due to species and site might re- 
quire more than one variable to ob- 
tain a satisfactory equation. 

The field and office work for this 


study involving 3,090 trees took 
about 25 working days. Conven- 
tional techniques would have re- 
quired five to eight times as long. 
This striking difference would be 
reduced somewhat if data were col- 
lected over a wide region. 

In the northeast, the majority 
of pulpwood operations are either 
the ‘‘stump wood’’ or ‘‘yarded 
wood’’ type. it seems reasonable 
to believe that this empirical meth- 
od could be extended to such op- 
erations and to tables for individ 
ual species as well, On such opera- 
tions the sampling unit, for pur- 
poses of volume table construction, 
would have to be individual piles 
of stacked wood rather than the 
day. This undoubtedly would in- 
crease field costs over the technique 
employed on a completely mechan- 
ized operation, but the increase in 
office work would be small. 

The 


wood 


cord is the unit of pulp- 
measurement in the north- 
east and its variable solid contents 
is an item of major concern. Pil- 
ing methods probably contribute 
more to this variation than any 
other single factor. Therefore the 
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differences between estimate of 
standing timber using this equa- 
tion and the actual measurement 
of piled pulpwood cut from that 
standing timber might well be at- 
tributable in part to such factors 
as piling which are not easy to 
evaluate. Experienced men did as 
good a job of piling as could be 
expected on the pulpwood piles 
used in this study. Caution with 
regard to piling techniques should 
be exercised on any similar studies. 


Summary 


The empirical method of log rule 
ccnstruction developed by Schu- 
macher and Jones has been ex- 
tended to volume table construe- 
tion. An empirical equation ap- 
propriate to a completely mechan- 
ized hardwood logging operation 
was developed with a very narrow 
confidence band at odds of 19:1. 

This method of volume table con- 
both field and 
office work considerably and war- 
rants consideration on convention- 
al pulpwood operations where new 
volume tables are needed for in- 
dividual species or species groups. 


struction reduces 


Tin ber and timber products con 
tribute $190 million to Tennessee’s in 
come and 30,000 man-years of employ 
ment annually, according to a report 
issued by the U. 8. Department of Ag- 
riculture and based on a survey of the 
state’s forest 
made by the Southern Forest Experi 
Station. 


resources and industries 
ment The Tennessee Division 
of Forestry and the Tennessee Valley 
Authority assisted in the survey, 

The value of round timber products 
eut for domestie use and sale in the 
state was estimated at $54 million for 
1950, the latest for which such 
figures are available. Further 
facture of timber products within the 


year 
manu 


state add $136 million in value. 

The prospects for even greater for 
est income are eneouraging. New or 
expanded markets are developing for 
pine pulpwood, hardwood puipwood, 
pine fence posts, and chipped sawmill 
residues, 


According to the report, many land 
owners and timber operators are tak- 
ing more in managing their 
forests scientifically. Most of Ten- 
nessee’s timberlands are without man 
an early state of 


interest 


agement or are in 


transition from unmanaged to man 
Increasing annual tim 
her growth to long-range 


needs of the state’s growing popula 


aged forests. 
meet the 


tion and expanding industrial economy 
will require more adequate protection 
of forest lands against fire, insects, 
and disease; eutting or killing worth 
improved harvesting 


less cull trees; 


practices; and reforestation of idle, 


eroding abandoned farm lands. 

Forest Resource Report 
No. 9 are available at the State For 
office, Cordell Hull Building, 
Nashville, Tenn., or at the Southern 
Forest Experiment Station, 2026 St. 


Charles Avenue, New Orleans 13, La, 


Copies of 


ester’s 





Forest Growth Goals in a 
Private Enterprise Economy 


A PRECEDING ARTICLE was devoted 
to a critical analysis of the frame- 
work within which the Forest Serv- 
ice has established growth goals, or 
production goals, for American for- 
estry.’ Two major shortcomings of 
that framework were disclosed: 
costs of production (the supply 
factors) had been ignored, and the 
time inter-relationships of stum- 
page production had not been sys- 
tematically (the ap- 
proach was static). As a result of 
the analysis, it was suggested that 
forest growth goals be re-defined— 
that they represent planned pat- 
terns of stumpage output over time 
instead of output targets for some 
arbitrarily chosen date. 


considered 


Growth goals of the proposed 
type would serve as logical guides 
to major forest policy decisions. 
For this reason, if for no other, it 
seems highly desirable to build a 
valid framework for their formula 
tion. This is the first objective of 
the present article—to sketch the 
essential features of a suggested 
methodology for growth goal de 
termination. A second objective is 
to examine by discussion the basic 
features of the method. 

Why growth goals?—Prior to 
presentation of the method itself it 
seems desirable to explore briefly a 
question basic to production goals 
of any type. This question is sim- 
ply, ‘‘Why develop goals? What 
are they good for?’’ 

The past provides some help. 
Previous growth goals have been 
used as a foundation for proposed 
action programs. For example, the 
last analysis called for an annual 
production of 18 to 20 billion eubic 
feet, including 65 to 72 billion 
board feet of saw timber.” The ac 
tion program proposed to facilitate 
attainment of this goal was em- 
bodied in three major categories of 
recommendations: (1) Public aids 


‘Gregory, G. R. An analysis of forest 
production goal methodology. Jour. For 
estry 53: 247-252. 10955. 

*U. 8. Forest Service. Forests and na- 
tional prosperity. U. 8. Dept. Agric. 
Misc. Pub, No. 688, p. 3. 1948, 


to private forest land owners, (2) 
‘*Publie control of eutting and 
other forest practices on private 
lands sufficient to stop forest de- 
struction and keep the land reason- 
ably productive,’’ and (3) Expan- 
sion, and intensified management, 
of national, state, and community 
forests.® 

Details of the action program 
are, of themselves, unimportant to 
a discussion of growth goals. What 
is important is the fact that the goal 
was the ‘‘springboard’’—the ‘‘rai- 
son d’etre’’—-for the entire action 
program. The question, How can 
growth goals be used? might be 
countered by another question: 
How can one decide on action pro- 
grams in forestry unless one knows 
approximately how much wood the 
nation’s forests should be growing? 

Yet this is at best a partial an- 
swer, for with a specific growth 
goal of x billion eubie feet one 
might still ask, Why a goal of x 
billion? Why not half—or twice— 
this much? 

The complete answer cannot be 
found in growth goals per se. Pro- 
duction goals of any kind are use- 
ful because they establish a physi- 
eal output that must be attained if 
other objectives are to be met. Pro- 
duetion goals are secondary goals; 
they are derived from some more 
basic objective. For example: with 
profit maximization as an ultimate 
objective the entrepreneur can de- 
rive an output schedule— a pro- 
duction goal—which will permit 
(though perhaps not assure) maxi- 
mum profits to be achieved. Pro- 
duction goals are working objec- 
tives rather than ultimate aims. 
They are performance guides—in- 
termediate goals that must be 
achieved in order that basic ob- 
jectives might be attained. 

Goals can be set without refer- 
ence to either production technol- 
economic realities of the world. 
Such goals, however, can seldom be 
rational guides to production. 
Moreover, they can be downright 


"Ibid., p. 6. 
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dangerous if made the basis for 
policy decisions: their attainment 
may require major and undesirable 
changes in our social or economic 
way of life. Obtaining general ap- 
proval of such goals may be a pre- 
lude to gaining acceptance of pre- 
viously disputed policy, for once 
the goal is accepted logic may force 
acceptance of the methods proposed 
for its achievement. It is, in fact, 
entirely possible for goals to be 
formed as a result of established 
policy instead of being used as 
guides to policy establishment. 

This article is not concerned with 
goals springing from policy deci- 
sions. It is concerned solely with 
the derivation of production goals 
which may serve as logical guides 
to policy formulation. A prerequi- 
site for such goals is a rational, 
logical method for their derivation. 

The time-jointness approach. 
The approach to be developed is 
based on the economic theory of 
joint production and has been 
called the ‘‘time-jointness’’ me- 
thodology. Its essential features 
are relatively simple; actual deriv- 
ation of specific quantitative goals 
may be more difficult. 

The principal advantage of the 
time-jointness method stems from 
the fact that its use permits spe- 
cific recognition of time interde- 
pendencies. A definite period of 
analysis is selected and divided into 
a number of intervals. A period of 
50 years, for example, might be 
divided into five ten-year intervals. 
The output of each interval would 
then be viewed as a separate prod- 
uct, and the central problem be- 
comes one of discovering the par- 
ticular combination of products 
that would permit attainment of 
the ultimate objective, 
this latter might be. 


whatever 


The steps through which this 
product combination can be deter- 
mined may be summarized as fol- 
lows : 

1. A set of interelated supply 
functions (equations or curves) is 
determined. If five intervals had 
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been decided upon, there would be 
a set of five supply functions—one 
for each interval. In forestry, these 
would necessarily be related be- 
cause of the time interdependencies 
involved in stumpage production. 

2. A set of functions (equations 
or curves) describing the demand 
for the product is determined. 
Again there would be a demand 
function for each interval, or 
(using the same example of 5 inter- 
five functions in all. These 
may also be related through time. 

3. The final step is simply the 
simultaneous solution of the two 
sets of functions. This gives the set 
of equilibrium outputs—a pattern 
of output over the entire period 
which is determined, essentially, by 
the intersection of the supply and 
demand curves. 

The specific result achieved by 
application of this series of steps 
will, of course, depend upon the 
working assumptions with which 
one begins, and the objective to- 
ward which the growth goal is 
oriented. The presentation which 
follows is predicated upon three 
basic assumptions which should be 
held in mind throughout the de- 
velopment; discussion of their ap- 
plicability follows the sketch of the 
model. The key assumption is that 
forest production will be carried on 
in this country with the primary 
objective of making a profit. The 
second assumption is that the 
stumpage-producing portion of the 
forest economy can be characterized 
as operating under _ essentially 
purely competitive conditions, The 
third assumption is that the area 
of land to be devoted to the pro- 


vals) 





duction of forest products will re- 
main approximately constant. 

With these three assumptions as 
a starting point, the problem of 
growth goal formulation can be re- 
stated as one of determining the 
particular pattern of stumpage out- 
put through time that will maxim- 
ize the present net worth of the 
nation’s forest land. We thus rule 
out, for the time being at least, 
problems raised by the many non 
timber values associated with for- 
est land. 

The growth goal problem, and 
the basic ideas of the time-jointness 
approach, are developed in Figures 
1 and 2. Figure 1 presents the 
usual static approach to supply and 
demand integration for any partic- 
ular instant of time. 

Supply is represented by a curve 
showing the quantities of the prod- 
uct that producers will place on 
the market at various prices. In- 
creased quantities can be furnished 
only at increased prices: increased 
stumpage production requires an 
increase in the ‘‘inputs’’ of man- 
agement—man hours of thinning, 
pruning, fire protection, weeding, 
insect control, under-planting, ete. 

Demand is similarly represented, 
though here the curve is based on 
consumer psychology and plain 
common sense. The demand curve 
shows that, other things being 
equal, people will buy more of the 
product at lower prices than they 
will at higher prices. This relation- 
ship holds true whether the goods 
happen to be one that is consumed 
directly, such as bread, or one that 
is used to produce other goods, such 
as steel or wood, 
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The particular quantity, Q, which 
will satisfy both of these curves is 
determined in the market, for pro- 
ducers will produce no more than 
they can sell at’a profit, while con- 
sumers will take only a certain 
quantity at any one price. 

But the physical supply of 
stumpage can be changed only over 
fairly long time intervals. It takes 
time to realize the benefits of in- 
creased intensity of management. 
Furthermore, future stumpage pro- 
duction is dependent on present 
growing stock, and therefore on 
present harvest. The supply curves 
of different time periods are not 
independent. They are inter-related 
due to the basic time interdepend- 
encies of the production process. 
The simple, static model of Figure 
1 is not applicable to forest growth 
goal determination. 

Figure 2 represents an attempt 
to illustrate the kind of model we 
need. The quantities Q,; and Q.— 
the growth goal, or pattern of 
stumpage output over time—are 
again determined by the intersec- 
tions of demand and supply curves. 

But the two supply curves are 
not independent: a change in one 
will have an effect upon the posi- 
tion of the second. The connection 
illustrated is direct and simple; 
a decrease in the quantity offered 
now means more to be offered in 
the future. And in general this 
would be correct; less harvest in 
the present means an increase in 
growing stock which, in turn, 
makes possible greater production 
in future intervals. But any for- 
ester could cite conditions under 
which this might not be true. There 
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(Left) The usual static approach to supply and de- 


mand integration. Time interdependencies of supply cannot be 
demonstrated in this model. 


Fig. 2. 
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(Above) An overly-simple graphie model for growth 
goal determination. The supply curve of the present is ‘‘tied’’ 
to the supply curve of the future. 
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should be a series of springs and 
pulleys in the connecting mechan- 
ism #o that while a shift in one 
would usually be reflected in the 
other, off-setting reactions would 
also be possible. Furthermore, some 
mechanigm making it possible to 
change fhe shape of the curves 
shoultt also be provided. 

It appears that a simple. dia- 
grammatic model cannot serve for 
logical h goal formulation. 
An » is to derive mathe- 
matical Tutictions to replace the 
geometric curves, thereby permit 
ting an approximate portrayal of 
the relationships among several va- 
riables. The growth goal model re- 
quires a series of interelated sup- 
ply functions, and perhaps a series 
of inter-related demand functions 
as well, for demand may also be 
connected over time. Solved simul- 
taneously, these two sets of fune- 
tions will give us the 
growth goal, 

The supply side.——The logie un- 
derlying derivation of the required 
supply functions proceeds directly 
from the first assumptions, 
Each producer in a purely compe 
titive industry, when acting so as 
to maximize profit, will adjust his 
production volume until any fur 
ther alteration in output 
change his costs just as much as his 
revenue, Therefore, if he remains 
in business and acts so as to maxim 
ize profit, the producer will always 
be guided by changes in production 
cost—by his marginal cost curve. 
And this, the firm’s 


required 


two 


will 


because of 


marginal cost curve is also its sup 
ply curve, for this function will 


how the firm will 
changes in product price 

Admittedly, 
hope to eonstruect 


show react to 


one could hardly 
marginal 
individual 


cost 
curves (or 
curves) for 
ducer in this nation 
for national growth 
mination we do not need each indi 
vidual supply curve. 


supply 
every stumpage 


Fortunately 


pro 


goal deter 
Instead, we 
must derive a set of industry sup- 
These latter 
regarded as marginal cost curves 
for the nation’s stumpage factory 

the curves or functions that show 
how total production will 
change as we change the output of 


ply curves may be 


costs 


the various time intervals. To de- 
rive these functions requires that 
we go back to the physical basis 
of forestry and ask how, from the 
given area of forest land, the out- 
put for the different time intervals 
might be changed. 

One way, of course, is to change 
the level of forest management— 
to change the inputs in one or all 
of the intervals being considered. 
The production of any product, 
whether it be corn, automobiles, 
washing machines—or stumpage 
requires that certain materials or 
inputs be combined in particular 
ways. And this is true whether 
man plays a part in the production 
process or not. Man had little to 
do with the combination of vari- 
ables that made possible the vast 
pine forests of the Lake States, 
though he played an important role 
in the establishment of the exten- 
sive aspen stands that now cover 
much of the same area. Yet the 
very existence of these stands is 
proof that certain biotic variables 
did react in a particular way. 

The growth goal model, then, re- 
quires a knowledge of the relation- 
ship between inputs and outputs of 
the different time intervals. But it 
requires more than this, for (as we 
have previously seen) the planned 
output of interval may 
also be changed by changing the 
harvest of other intervals. The 
physical data required for growth 
goal formulation, therefore, include 
information on ‘‘output-output”’ 
relationships as well as on ‘‘input- 
output’’ relationships. 

While this means that the task 
of obtaining and organizing the 
physical data may be somewhat 
complex, it scarcely implies that it 
As scientific forest- 
ers, we are beginning to identify 
the important variables that infln- 
Further- 
more, we are beginning to learn 
how 


any one 


is impossible 


ence forest production. 
some of these can be altered 
in either quantity or timing so as 
to affect the final forest product 
standing timber. This knowledge 
is the physical basis of all forestry ; 
silviculture is concerned entirely 
with the identification of these va- 
riables and with their manipula- 
tion so as to achieve certain results. 
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These physical relationships are 
fundamentally important, but in 
an economy such as ours they are 
not the sole determinants of pro- 
duction methodology. While it is 
physically possible to grow bananas 
in Detroit, one nevertheless cannot 
buy Detroit-grown bananas in the 
corner grocery. In a profit-oriented 
economy physical data must always 
be combined with economic infor- 
mation to determine practical 
methods. 

The data needed to 
complete the supply side of the 
picture are those concerning costs 
of the various physical inputs. 
And, since timing as well as quan- 
tity and price of inputs is impor- 
tant, some method is required to 
make the values of inputs at differ- 
ent intervals directly comparable. 
by using the familiar technique of 
discounting to a single point in 
time (the present will usually be 
chosen) this aspect of the time 
problem is readily managed. Then, 
knowing the physical relationships 
between input and output, and 
having the discounted costs of the 
inputs, we ean construct a fune- 
tion showing the total cost of pro- 
ducing stumpage over the entire 
period im terms of the outputs of 
the different intervals. 

From this total cost equation can 
be derived the marginal cost fune- 
tions for the production of stump- 
age during each intervals. These 
latter make up the 
needed set of supply curves—a set 
of equations specifying the change 
in cost as a function of the outputs 
of the different intervals, 


economic 


ex pressions 


To summarize the supply side of 
the growth goal model: both phys- 
ical and economic information are 
necessary. On the physica! side we 
must estimate: (1) the inputs re- 
quired to produce stumpage on the 
nation’s forest land; (2) how varia- 
tion in these inputs will cause asso- 
ciated changes in the output or the 
yield of stumpage; and (3) how 
changes in output or harvest in any 
particular interval will cause asso- 
ciated changes in the output or 
harvest of different intervals. On 
the economic side we must estimate 
the expected cost rates (or prices) 


of these inputs. These data are 
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combined into a set of inter-related 
marginal cost functions of forest 
production. This is our set of inter- 
related industry supply functions. 
The demand During the 
past decade a great deal of new 
knowledge has become available in 
the general area of demand anal- 
ysis. Economists working with oth- 
er industries accomplished 
much along lines of quantifying 


side. 


have 


demand relations for their partic- 
ular products. There is little to 
suggest that quantification would 
be any more difficult in forestry 
than in other fields. 

The particular problem at hand 
is the determination of a set of de- 
mand functions for forest stump- 
age—a set of functions quantifying 
the relationship between the price 
of stumpage and the quantity pur- 
chased. Many factors besides price 
influence the quantity of stumpage 
purchased, and the identification 
of these variables would form a 
most interesting part of any de- 
mand analysis. The number and 
exact nature of the variables that 
would appear in these functions 
can searcely be known until work 
has progressed considerably be- 
yond the current stage. We know 
for certainty, however, that two 
key factors would be quantity and 
price for each interval being 
studied. Whether either quantity 
or price during one interval is a 
significant determinant of price 
and quantity in other intervals is 
again a matter for conjecture 
conceivably they might be. The 
end result of the demand analysis 
would be a set of stumpage demand 
functions in terms of quantity and 
price. Other significant variables 
such as national income and popu- 
lation would be determined outside 
the forest economy. 

The integration of supply and 
demand.—The final step in the 
time-jointness framework is purely 
mechanical. Given a set of supply 
equations in terms of quantity and 
a set of demand equations in terms 
of quantity and price, the problem 
is simply that of finding the set of 
outputs which simultaneously sat- 
isfies the two equation systems. By 
themselves neither system is deter- 
minant but we know that in a 


purely competitive system profits 
will be maximized when marginal 
cost equals price. By substituting 
the series of marginal cost (or sup- 
ply) equations for the price vari- 
able in the demand functions, thus 
making marginal cost equal to 
price, we will be left with a system 
of equations in which the only un- 
knowns make up the set of quan- 
tities to be produced in each period. 
There will be as many equations as 
unknowns, and (unless there are 
some peculiar equation types) the 
system can be solved simultaneous- 
ly for a series of specific quantities 
of stumpage output 

These quantities are very 
ticular quantities, for if all our 
are 
correct we will plan to produce in 
each interval exactly that amount 
of stumpage that can be sold at a 
price just high enough to pay for 
the last one thousand board feet of 
logs producers are willing to grow. 
This is the forest growth goal for 
a free-enterprise economy. 


par 


estimates of values, costs, ete., 


As a summary of the technique 
the essential might be re- 
peated: (1) integration of physical 
and economic data through a set of 
inter-related supply curves, (2) de- 


steps 


termination of a set of (perhaps 
inter-related) demand curves, and, 
(3) determining the set of equilib- 
rium outputs. 
tion of pure competition in the sale 
of the product, this is also the set 
of outputs which will maximize the 
worth of the nation’s 


Under our assump- 


present net 
forest lands. 


Discussion of the Methodology 


Objectives.—One of the major 
questions about the proposed meth- 
od concerns that of objectives: Is 
profit maximization a suitable ob 
jective toward which to orient na- 
tional growth goal analysis? 

The forest economy of the United 
States has been in the and 
certainly will be in the future, sub 
jected to many influences, not all 
of which are conducive to private 
enterprise. Yet it seems clear that 
if our forest growth goals—regard 


are to be set 


past, 


less of methodology 
realistically, the fact that about 75 
percent of our commercial forest 
land is in private ownership must 
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be recognized, This means that a 
growth goal for American forestry 
must at least be compatible with the 
basic objectives of private owner- 
ship. 

it is believed that the basic ob- 
jective of private forestry in the 
United States has been, and will 
continue to be, the maximization 
of profit. This does not mean that 
every private owner is out to 
squeeze the last nickel from his for- 
est acres—only that decisions made 
concerning private forest land are 
based, by and large, wpon the prof- 
itability or non-profitability of the 
action. Facing the alternatives of 
a profitable or an unprofitable ac- 
tion, the private entrepreneur will 
choose the first; given the choine 
between two actions, both of which 
are profitable, the private entre- 
preneur will choose the more profit- 
able of the two (other things being 
equal). And, in so far as we assume 
continuity of existence, maximiza- 
tion of profits overtime is a logical 
objective of the forest entrepre- 
neur. This can be aehieved by 
maximization of the present net 
worth of the property, 

Private versus public objectives, 

Is the private objective of profit 
Imaximization compatible with pol- 
icy objectives of a public agency 
concerned with the welfare of the 


nation as a whole? To answer this, 
let’s start 


inal 


by granting the orig- 
assumption—-that stumpage 
production is purely competitive. 
Then when 
operating so as to maximize his 
own profit time, will plan 
to produce so that the marginal 
cost of stumpage production will 


each forest owner, 


over 


just equal its selling price. Since 
price will be at the the 
intersection of the demand and 
the supply curves, all those who 
want stumpage will be able to get 
it if they pay the cost of producing 
the last required unit: that is, con 
sumers can get as much stumpage 
as they are willing to pay for, 
whether this happens to be fifty 
billion, seventy-two billion, or one 
hundred fifty billion feet 
per year, But if stumpage produe- 
tion is an industry of increasing 
(and there is little reason to 
suspect otherwise) the more stump- 


level of 


board 


cost 
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age consumers get, the higher its 
price is going to be. Phis relation- 
ship between production, consump- 
tion and price is what gives con- 
sumers in a competitive economy a 
**reasonable choice of available ma- 
terials.’’ With each of their pur- 
chasing dollars they cast a vote 
for the production of the product 
purchased. The system then totals 
up these votes and allocates the 
various resources of the nation— 
land, labor, capital and manage- 
ment—in such a way that the 
‘*yvoted’’ amount of each product 
is produced. 

Viewed nationally—-which is the 
way a public agency should look 
at the picture—stumpage produc- 
tion actually does not depart great- 
ly from purely competitive condi- 
tions. There are over four million 
owners of forest lands in this na 
tion, only one of whom conceiv- 
ably controls enough forest land at 
the present time to materially in- 
fluence stumpage prices. That one 
is the National Forest Service it- 
self. If this organization were to 
adopt a marginal cost pricing me- 
chanism for federally-produced 
stumpage, this output would not 
only mesh with that of the nation’s 
privately-owned forest land but 
would as a barrier to 
possible future monopolistic devel. 
opments. 

Now let’s take a look at the alter- 
native—suppose stumpage were not 
produced under purely competitive 
conditions. Under this assumption 
the growth goal established by the 
suggested method would neverthe- 
less be a logical one toward which 
public policy cbhjectives might be 
oriented, though owner profit would 
no longer be maximized. For 
achievement of the goal so estab- 
lished would assure production of 
all the stumpage for which con- 
sumers eculd pay. At the same 
time production of quantities that 
might depress market prices below 
production costs would be avoided. 


also serve 


Such a goal might not maximize 
welfare for many reasons. Per- 
haps chief among these is the readi- 
ly observed fact that ‘not all indus- 
tries approach purely competitive 
conditions. Furthermore, the mod- 
el contains nothing whatever about 


income distribution—a major con- 
sideration in questions of welfare. 
But maximization of welfare is an 
objective only slightly less ephem- 
eral than ‘‘the greatest good for 
the greatest number in the longest 
run.’’ A growth goal established 
under a marginal-cost pricing me- 
chanism will satisfy the needs of 
consumers as these needs are ex- 
pressed in the market place, and 
‘‘eonsumers’’ includes almost the 
entire population. 

Problems of estimation.—For the 
sake of simplicity the model was 
presented as yielding a single set 
of outputs over time that would be 
the final answer to the growth goal 
problem. Actually nothing quite 
this neat should be anticipated. 
One should not expect to estimate 
future costs, prices, technologies, 
or populations with such accuracy. 
It should be possible, however, to 
establish a reasonable range for 
these variables, and within this 
range to arrive at production goals 
that make sense to public and pri- 
vate foresters alike. 

Whenever long-range forecasting 
is involved in a problem, someone 
will demur at the possibility of 
achieving any worth-while solution. 
But forestry by its nature is a long- 
term proposition and we are only 
kidding ourselves if we think we 
can avoid making forecasts. Every 
time a plantation is established by 
a private corporation there is an 
implicit forecast that future mar- 
ket prices will be at least sufficient- 
ly high to cover all planting costs 
and carrying charges. A major 
advantage of the proposed system 
lies in the fact that it forces the 
planning agent (or agency) to be 
explicit in his estimates. 

Periodic planning.—It might be 
asked whether a system suited to 
planning by definite periods is ap- 
plicable to forestry. As a matter 
of fact the periodic treatment ac- 
corded by the model is a definite 
advantage, for forestry is by na- 
ture a periodic process. Moreover, 
there is nothing that requires one 
to be satisfied with a ‘‘single stage’’ 
approach. Suppose, as an extreme, 
we plan a 100-year period by 20- 
year intervals. If more detailed 
plans are desired, we can use the 
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result of this long-term plan for 
establishing ‘‘boundary condi- 
tions,’’ then re-plan the first twen- 
ty years—perhaps by four year 
intervals. This process could be 
repeated as often as desired; each 
time more detail could be incorpo- 
rated, yet each time the detailed 
plan would be consistent with the 
long-term plan. 

And this is about the way we do 
make plans. The greater the time 
span involved, the more opaque 
the ‘‘veil of the future’’ becomes. 
As a consequence we make daily 
operating plans in far more detail 
than those for next year, while 
those for next year are much more 
certain than our plans for ten years 
hence. The time-jointness system 
permits refinement of planning as 
the time span is reduced, yet in- 
sures consistency between short 
and long range plans. And of 
course, plans are usua!ly made with 
the expectation that revisions will 
be necessary as new information 
becomes available. 

Computation—The objection 
might be made that the computa- 
tions implied by the suggested 
method are much too involved. No 
detailed answer to such an objec- 
tion will be attempted here—it 
should suffice to point out that 
modern econometric methods have 
progressed to the point where ten 
and fifteen equation systems are 
rather ordinary. Fifty equation 
systems have been solved, and the 
author knows of one project re- 
quiring the simultaneous solution 
of 100 equations. Compared with 
these latter models, the suggested 
method requires relatively little in 
the way of computation. 


Goals or predictions?——What is 
perhaps the most penetrating ques- 
tion to be raised about the ap- 
proach runs something as follows: 
If stumpage production is purely 


competitive, why worry about 
growth goals? Won’t the competi- 
tive system automatically achieve 
these goals without anyone bother- 
ing to ‘‘predict’’ them? 

Even though the stated assump- 
tions are granted there seems little 
reason to suspect the goals would 
automatically be achieved—that 
they would, in fact, represent a 
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prediction of what will happen 
rather than a goal. In making his 
own plans each entrepreneur nec- 
essarily makes his own estimates 
of costs, prices, ete. For the model 
to yield a true prediction, either 
each producer would have to have 
identical expectations, or expecta- 
tions of the different producers 
would have to compensate each 
other so as to yield fortuitously a 
result identical to that of the model. 

Furthermore, the reader should 
recall that a discounting factor was 
used to make the different costs 
and revenues of different time in- 
tervals comparable. Nothing, how- 
ever, was said about the magnitude 
of this discount factor. Higher in- 
terest rates make it profitable to 
cut present stands at the expense 
of future harvests, a fact fully re- 
flected by the time-jointness ap- 
proach. A different cutting pattern 
will result from every change in 
the discounting factor unless com- 
pensating variables are introduced. 
It would scarcely make sense to as- 
sume that all entrepreneurs would 
use identical interest rates or, for 


that matter, that public and pri- 
vate interest rates would be iden- 
tical. For this reason, then, the 
goal determined by an agency hav- 
ing the welfare of future genera- 
tions at heart (and therefore using 
a low discount rate) would diverge 
radically from goals determined by 
private operators who placed a 
high premium on present profit. 
Such divergence between goals 
points the way to needed policy 
decisions—if private operators are 
to meet public production goals, 
credit aids, insurance, ete., may all 
be required. 


Conclusions 


To be realistic any output pat- 
tern must be consistent with the 
production techniques and input 
schedules one assumes will be used. 
It must also be consistent with the 
political and social framework en- 
visaged. If the pattern cannot be 
achieved within this framework we 
may wish to change either the out- 
put pattern or the political and 
social institutions themselves; if it 


Lumber Production Up 


United States lumber production for 
the first half of 1955 has been esti- 
mated by the National Lumber Manu- 
facturers Association at 19,391,000,000 
hoard feet. This is three percent above 
the first half of 1954. Softwood pro- 
duction was up 8 percent, but hard- 
wood production declined 13 percent. 
The 19 billion-foot figure is the highest 
for the first half of any year in 
N.L.M.A.’s publication of produetion 
estimates. 


is not compatible with technologi- 
eal relationships, we must either 
change the planned outputs or alter 
our production techniques; if it 
proves impossible to achieve a 
schedule of inputs that will yield 
a selected output, one or the other 
must be varied. Lacking this con- 
sistency, our production plan is not 
rational: our output plan becomes 
only an opinion, a wish, or a dream. 

The time-jointness method has 
been presented as a means of plac- 
ing national growth goal formula- 
tion in a rational production con- 
text. The system permits——in fact 
requires—the integration of both 
the physical and economic factors 
of forest production in establishing 
these goals. While presented as an 
alternative to current methods, in 
reality the approach is more than 
this, for it can be a powerful tool 
for analyzing the effect of institu- 
tional factors, and for determining 
the probable result of national pol- 
icy decisions on output patterns 
over time. It offers a way of de- 


termining the realism of any out- 
put pattern however determined. 





Effects of Diameter, Crown Ratio, and 
Growth Rate on Gum Yields of 
Slash and Longleaf Pine’ 


Diameter, crown-length ratio, and average ring width are useful ertteria 


for estimating gum yields of slash and longleaf pine. 


The authors 


have computed estimated gum yields based on these criteria and use 
the results as evidence in favor of raising the present minimum diam- 
eter limit for turpentining on poorer than average sites. 


THE EXTRACTION of gum from trees 
of slash pine (Pinus elliotti, En- 
gelm.) and longleaf pine (2. palus- 
tris, Mill.) during a 5- or 10-year 
period preceding cutting augments 
the annual 
timber of these species 


income per acre from 
So a gum 
naval stores operation should be in 
cluded in any management plan for 
slash and longleaf pine if maximum 
income is to be obtained 

In managing stands of slash or 
longleaf pines for gum production, 
some estimate of the gum-vielding 
capacity of the stand is desirable 
turpentining is started 


Such estimates are especially valu- 


hefore 


able when stands are just coming 
into turpentining size because a 
small error in the estimated vield 
can mean the difference between a 
profit and a loss on the turpentin 
growth 


ing operation, Diameter, 


rate, and erown surface area are 


known to be correlated with eum 


yields, Wyman (3) demonstrated 
a correlation of gum yields with 
each of these factors, but 
isolating the effects of the others 
Hence, the separate effects of the 
deter 


without 


three factors could not be 
mined from his study 

The purpose of the present study 
was to work out a combination of 
these factors which would give a 
reliable index of gum yields, and 
to show how such an index might 
be used to determine the stages in 
the rotation during which gum can 
be profitably the 


modern techniques of bark chip 


extracted using 


ping and spraying of streaks with 
a sulfuric acid solution (2 


Untreated wood chipping was 


also included, to determine whether 


Albert 
estab 


‘Acknowledgement is made to 
G. Snow, Jr, who planned and 
lished this study, and to Lather Thomas, 
who supervised the field crew in collecting 
the data 


the effect of tree characteristics on 
the 


gum yields was different for 
two methods of chipping. 
This study was made on only one 
site for each species with a streak 
height for chipping of % 
inch, Later tests showed that bet- 
obtained with 
streaks 34 inch high (7). This high- 
recommended for 
commercial Ilence the 
data presented here are of value 
only for the relative effects of the 
tree dimensions on gum yields 


bark 


ter results are 
er streak is now 
practice 


Procedure 
The trees selected for this study 
the Na- 
tional Forest, Baker County, Flor- 
ida. Mean age for the slash pines 
was 29 years and for longleaf pine 
Site index for the slash 
pine area is 70 feet at 50 years. 


were located in Osceola 


36 vears. 


The longleaf pine area has a site 
These 
sites are about average for the two 
Radial growth in the last 
inch averaged 8 rings on slash pine 
and 12 rings on longleaf pine. 
This study made on 130 
Trees of each species equally dis- 
tributed in five 1-inech diameter 
classes covering a range of 9 to 14 
The 26 trees within each 
class were randomly assigned to the 
two treatments: weekly untreated 
chipping with streaks 4% inch high 
\% inch deep, and biweekly 


index of 65 feet at 50 years 


species 


was 


inches 


and 
bark chipping with streaks %< inch 
high treated with 50 percent sul- 
furic Total gum yields for 
the 1949-52, inelu- 
sive, were measured for each long- 
(On the slash pine 
vields for only 3 


acid 
t-year period 


leaf pine tree 
trees, however 
vears are available because of the 
high mortality in 1952 caused by 
the black turpentine beetle (Den- 
droctonus terebrans, Oliv.). These 
vields were used as the dependent 


R990 


C. S. Schopmeyer and 

P. R. Larson 

Lake City Research Center, 
Southeastern Forest Experiment Station, 
Forest Service, U. 8. Dept. of Agric., 
Lake City, Florida 


variable in the regression analyses. 

Tree measurements included 
diameter at breast height, total 
height, height to base of live crown, 
number of rings in last inch of 
radial growth, and age of every 
fifth tree. These measurements 
were made early in 1949 before 
chipping was started. For use in 
regression equations, the diameter 
measurements were unchanged, but 
the other measurements were con- 
verted to crown-length ratio, and 
average width of annual rings in 
the last inch of radial growth. 
Crown ratio was used rather than 
crown length because it takes into 
account the variation in height of 
individual trees. 


Analysis of Data and Results 
Black turpentine beetles killed 
some of the trees during the period 
of working, so data from these trees 
were The number of 
trees in each treatment with com- 
plete 
lows: 
Slash pine bark-chipped 49 
Slash pine wood-chipped 51 
Longleaf pine bark-chipped 56 
Longleaf pine wood-chipped 58 
Three sets of independent vari- 
ables were used to derive equations 
for estimating gum yield using re- 
gression methods. These sets are: 
1. Diamater 
2. Diamater 
ratio 
Diameter 
width in 
growth. 


Each of these regressions is dis- 


discarded. 


gum yield records is as fol- 


and crown-length 


ring 
of radial 


and 
last 


mean 
ineh 


cussed separately. 
Diameter 

The correlation of diameter with 
gum yields in this study was high 
ly significant. The relationships 
are shown in the following regres- 
sion equations: 

Slash pine with both turpentin- 
treatments combined: Gum 
yield 210.2 36.37 d.b-h. 

Longleaf pine with bark-chipped, 
acid-treated streaks: Gum yield 
25.64 d.b.h. 


ing 


83.37 + 
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Longleaf pine with untreated, 
wood-chopped streaks: Gum yield 

—137.0 + 25.64 d.b.h. 

Although the coefficients for the 
diameter factor in these equations 
were highly significant, they apply 
only to stands similar to those of 
this study. The use of these equa- 
tions may not provide accurate 
estimates of gum yields on other 
stands because of probable differ- 
ences in distribution of crown 
ratios with diameter within stands. 
In the slash pine stand where this 
study was made, the difference in 
estimated yield of a tree 9 inches 
in diameter based on diameter and 
mean crown-length ratio was 25 
percent greater than the estimate 
based on diameter alone. This dis- 
crepancy results from the fact that 
many of the trees 9 inches in diam- 
eter had crown ratios of about 0.20 
while most of the trees in the 13- 
inch diamater class had a crown 
ratio of about 0.40 to 0.50. This 
distribution of crown ratios with 
diameter is not constant for all 
stands. Hence the use of a regres- 
sion line based on diameter alone 
for estimating gum yields cannot 
be recommended. 


Diameter and Crown-Length Ratio 

Both diameter and crown-length 
ratio had a highly significant ef- 
fect on gum yield in the multiple 
regressions for three of the four 
species-treatment categories. The 
exception was untreated wood chip- 
ping on slash pine. The equations 
for the three categories in which 
both of the independent variables 
were significant are as follows: 

Slash pine with bark-chipped. 
acid-treated streaks: Gum yield 

9497 + 2849 d.bh. + 390.6 
crown ratio; 

Longleaf pine with bark-chipped, 
acid-treated streaks: Gum yield 

993.9 4- 25.13 d.b.h + 366.7 
erown ratio; 

Longleaf pine with wood-chipped, 
untreated streaks: Gun yield 

191.0 + 20.91 db.h. + 254.3 
erown ratio 

In these equations, gum yields 
are expressed in number of barrels 
$35 lbs. each) per crop of 10,000 
faces, diameter is in inches, and 
erown-length ratio is crown length 
divided by total height. 


In longleaf pine, the difference 
in level between treatments was 
highly significant; but the differ- 
ences between corresponding co- 
efficients were not significant. 
Pooled coefficients were not used 
for the two treatments, however, 
because of the possibility that they 
might be significantly different in 
a larger sample. 

The equations for yields obtained 
with bark-chipped and acid-treated 
streaks plotted in Figure 1 show 
that for either species a 10-percent 
increase in crown-length ratio will 
increase guia yields by about 38 
barrels per crop for any diameter 
between 9 and 14 inches. For any 
crown-length ratio between 0.20 
and 0.50, an increase in diameter 
of 1 inch will increase gum yields 
by about 27 barrels per crop. 


Diameter and Mean Ring Width in 
Last Inch of Radial Growth 

The regression equation involv- 
ing diameter and average ring 
width in the last inch of radial 
growth does not increase the preci- 
sion of the estimated gum vields 
over that obtained with diameter 
and crown-length ratio. This equa- 
tion. however, may be applicable 
over a wide range of site quality 
because ring width is influenced by 
both stand density and site qual- 
ity and hence may reflect some of 
the variation in both of these fae- 
tors. This possibility, however, has 
not yet been tested. Crown-length 
ratio, on the other hand, is influ- 
enced primarily by stand density, 

The equations are as follows: 

Slash pine. bark-chipped, acid 
treated trees: Gum yield 241.3 
+ 28.44 db.h. 1094 ring width 

Longleaf pine, bark-chipped, 
acid-treated trees: Gum_ yield 

190.1 +- 26.66 d.b.h. + 1163 ring 
width. 

Longleaf pine, untreated, wood- 
chipped trees : Gum yield 156.2 
+ 21.66 d.b.h. + 738.5 ring width. 

The coefficient for ring width 
was significant at the 1-percent 
level for slash pine and at the 5- 
percent level for each treatment on 
longleaf pine. The coefficient for 
ring width on untreated, wood 
chipped slash pine was not signif- 
icant. 
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These equations show that for 
an increase in average ring width 
of 0.01 inch in the last inch of 
radial growth, an increase in gum 
yields of about 11 barrels per crop 
is obtained with either species 
where bark-chipped, acid-treated 
streaks are used. Thus, if a tree 
were growing at a rate of 10 rings 
per inch (ring width = 0.1 ineh) 
and a thinning imereased radial 
growth by 0.01 inch per year, the 
number of rings in the next inch 
would be reduced to 9. The ratio 
of ring width increment to gum 
yield increment, however, applies 
to trees between 9 and 14 inches in 
diameter having ring widths rang- 
ing from 0.05 inch to 0.125 ineh in 
longleaf pine and from 0.07 inch 
to 0.17 ineh in slash pine. Gum 
yields computed from these equa- 
tions are plotted in Figure 2. 

The data show an interesting dif 
ference in gum yields between spe 
cies when both are worked using 
bark-chipped, acid-treated streaks. 
If trees of both species are of the 
same diameter and inereasing in 
diameter at the same rate, longleaf 
pine will yield about 50 more bar- 
rels of gum per crop than slash 
pine, This difference in gum yields 
is rarely found in practice, how- 
ever, because longleaf pine is usual 
ly limited to the poorer sites where 
growth rate is slower than with 
slash pine on better sites 

With bark chipping and acid 
treatment, longleaf pine will gen 
erally yield more gum than slash 
pine even when longleaf is grow- 
ing more slowly. This observation 
is the reverse of that reported by 
Wyman (3) on trees worked with 
the old method using untreated 
wood-chipped streaks, The explana 
tion of this discrepancy lies in the 
fact that on longleaf pine, greater 
yields are obtained with biweekly 
bark chipping and acid treatment 
than with the older method of 
weekly untreated wood chipping 
On slash pine, however, gum yields 
are about the same with the two 
methods, though the new method 
requires much less labor. 

The percentages of the variation 
of gum yields accounted for by the 
three regressions are listed in Table 
1. Diameter, the most easily mea- 
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MEAN ANNUAL GUM YIELDS (88LS/CROP) 
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Fie. 1.—Regression lines for effect of diameter and crown-length ratio on gum yield. A, slash pine. B, 
longleaf pine. Middle line on each graph represents the mean crown-length ratio of the sample trees. 
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MEAN ANNUAL GUM YIELOS (88LS/CROP) 
MEAN ANNUAL GUM YIELDS (8BLS/CROP) 
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Fig, 2.—-Regression lines for effect of diameter and number of rings in last inch of radial growth on gum 
yields. A, slash_ pine with mean of 8 rings per inch in sample. B, longleaf pine with mean of 12 rings per 
inch in sample. + - 
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sured variable, accounted for about TABLE 1.—PErRCENT OF VARIATION IN GUM YIELDS ACCOUNTED FOR BY REGRESSIONS 


Slash 


34 percent of the variation in gum 
The addition of crown- 
length ratio to the diameter factor 


yields. 


increased the precision of the re- 
gression by 12 percent in the sam- 
ple used. Regression estimates of 
gum yield based on diameter and 
ring width better than 
those based on diameter and crown- 
length ratio. The precision of the 
estimates was greater with modern, 
chipping than with wood 
chipping, and was better on slash 
pine than on longleaf pine. 


were no 


bark 


Applicability of Data 

to Stand Management 
The results of this study show 
that gum yields are correlated to 
extent, with diameter, Ob- 
viously, maximum gum yields and 
maximum profit on gum can be 
obtained during the period preced- 
ing a final harvest eut when trees 
their maximum Gum 
extraction is also profitable ahead 
of intermediate cuttings in the later 
stages of stand development, but 
extraction of gum from trees to be 
taken in early thinnings for pulp- 


some 


reach size. 


wood may be a marginal operation. 
The result of this study can be used 
as a guide to show whether extrac- 
tion of gum from smaller trees is 
profitable on sites comparable to 
those on which the data were col- 
lected. 

- The average break-even point for 
commercial gum production is not 
known. A complicating factor in 
determining this figure is the great 
variation in operational efficiency 
among gum producers. Some pro- 
ducers have stated that they can 
stay in business with yields of 175 
barrels of gum per erop of 10,000 
Other 
producers, working on leased tim- 
ber, have said that 200 barrels per 
crop are needed. The difference be- 
tween these two figures provides 
for a lease rate of 12.5 percent of 
the gross on a yield of 200 barrels. 


faces on their own timber. 


This yield appears to be a good 
general figure for adequate profit. 

If we can accept this yield as the 
desirable minimum on leased tim- 
ber, then the margin of profit is 
too small on any leased tree which 
yields less than 8.7 pounds of gum 


Wood 
chipping chipping 


Independent variables 


Diameter 41 
Diameter and erown-length ratio 44 
Diameter and ring width 42 


Averages 42 


annually. Many small trees are 
being worked at a loss to maintain 
production volume on a particular 
area and the higher yields on the 
larger trees sometimes compensate 
gum extraction 


which 


for these losses. If 


could be limited to trees 


yield a minimum of 8.7 pounds of 
gum, then production of gum would 


be much more efficient and more 
profitable. 

In the longleaf pine stand where 
this study was made the average 
crown-length ratio was 0.40, and 
average radial growth was at the 
rate of 12 rings in the last inch. To 
get a minimum of 8.7 pounds of 
gum per tree in this stand a mini- 
mum diameter of 11 inches would 
have been required. This high di 
ameter would have been necessary 
because the 9- and 10-inch trees 
had small crowns. 

The slash pine trees in this study 
had an average crown-length ratio 
of 0.35 and average radial growth 
rate of 8 rings in the last inch. To 
get a minimum of 8.7 pounds of 
gum per tree in this stand, a mini- 
mum diameter of 10.7 inches would 
have been required. Here again the 
9-inch trees had crowns too small 
for adequate gum production 
with 
slash- 


These stands, in common 
many other stands in the 
longleaf pine type, included many 
trees in the 9- and 10-inch diameter 
class which had crown-length ratios 
of about 0.20 because of dense 
stocking. 

It is apparent from Figures 1 
that turpentining of such 
trees preceding a thinning will not 
yield the desired minimum of 200 
barrels of gum per crop. There- 
fore, the thinning should be made 
promptly without being preceded 
by a turpentining operation. 


and 2 


heavy 
such 


In general, a thinning 
from below in will 
leave most, but not all, of the domi 


stands 


Longleaf 


Bark Wood 


chipping 


Bark 
chipping Averages 
48 2 24 a4 
64 Bb 46 465 
63 7 a4 42 


58 ‘ B5 1 


nant and codominant trees. The 
trees remaining after such a thin- 
ning will soon, if not immediately, 
be capable of yielding 200 or more 
barrels of gum per crop. Only those 
trees marked for the next interme- 
diate cut, however, should be 
worked for gum. A 
20 turpentine faces per acre is feas 
ible for commercial gum extraction, 
and an operable cutting for either 
saw logs or pulpwood usually re 
quires more than 20 trees per acre, 
Hence, restricting turpentine faces 
marked for cutting will 
permit a profitable naval stores op 
eration. 


minimum of 


to trees 


The data presented here are use 
ful only for sites comparable to 
those on which the study was made. 
Gum yield tables for the entire na 
val stores belt cannot be construct 
ed until the effect of site differ 
ences on gum yield can be evalu 
ated, 

The evidence is rather convine 
ing. however, that the present min 
imum diameter limit of 9 
used in commercial turpentine op 
erations should be raised to at least 
10 inches on poorer than average 
sites if adequate profits are to be 
obtained, 


inches 


Summary 


Multiple regression estimates of 
gum yields from Pinus elliottii, 
Engelm,, and P. palustris, Mill., 
showed, for trees with a diameter 
between 9 and 14 inches, that a 10 
percent increase in crown-length 
ratio will inerease gum yields by 
about 38 barrels (of 435 ibs 
per crop of 10,000 trees. For any 
between 0.20 


diameter 


each) 
crown-length ratio 
and 0.50 an 
of 1 inch will increase gum yields 
by about 27 barrels per crop. For 


increase in 


any diameter within the range 9 to 
14 inches, an increase in average 
ring width of 0.01 inch in the last 
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inch of radial growth will increase 
gum yields by about 11 barrels per 
crop 

Data for computing the regres 
sion equations were obtained in a 
slash pine stand with a site index 
of 70 feet and in a longleaf pine 
feet 
Trees were turpentined using bark 


stand with an index of 65 


chipped streaks 4-inch high which 
were treated with a 50-percent so 
lution of sulfuric acid on a biweek 
ly schedule. To get a minimum gum 


JOINT KEEP GREEN 


FLOAT WINS PRIZE IN 


yield of 200 barrels per crop in 


these stands the required minimum 
diameter for turpentining is 10.7 
11.0 
thin 
ning from below, in which most of 


and 
inches for longleaf pine. A 


inches for slash pine 


the trees smaller than these speci 
fied diameters are removed, is rec 
ommended for such stands before 
turpentining is started. 

The evidence clearly shows that 
the minimum diameter limit of 9 
inches for turpentining should be 


Rose FESTIVAL, 
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raised to at least 10 inches to per- 
mit a profitable operation on poor-. 


er than average sites. 
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Three 
best. 


1954. 


Keep Oregon Green and 


Keep Washington Green combined efforts in the huge Portland Rose Festival Parade 


to produce the biggest 
A thirteen foot Smokey 
rode atop the thirty-five foot 
one erushing a cigarette, and on 
to the 


vention message 


forest fire prevention float ever seen 


Bear, holding a sign 
float. Three little 


pouring water on 


bear 


$00,000 people 


‘* Keep Oregon and Washington Green’ 


cubs, one 


who witnessed the giant spectacle. 


Portland, Oregon. 


breaking a match, 


a campfire carried the fire pre 


Each year 


this float has been displayed in parades throughout the state of Washington by the 


Seattle Keep Washington Green Committee 
of the WHPFFITPNW Club (We Help Prevent 


west 


message at every opportunity 
twelve trophies or awards during the past four years 


first time that the 


travels to major community 


float has been sponsored by 


Forest Fires 
celebrations to carry the 


This Committee which includes members 


the Pacifie North 


forest fire prevention 
The float and its unique group of sponsors have won 
The Rose 
an adjacent state 


Festival marks the 





Seasonal Distribution of Radial and Leader 
Growth in the Sitka Spruce-Western 
Hemlock Forests of Southeast Alaska 


THE AMOUNT of seasonal growth of 
stands can be closely approximated 
by use of yield and volume tables 
or can be measured without much 
difficulty. The distribu- 
tion of this growth is generally as- 
sumed to coincide with the warmer 
months and no additional emphasis 
is placed on its occurrence. Data 
on the seasonal distribution of the 
growth, however. 
understanding of the physiology 
of individual trees and species and 
may be useful in timing remeasure- 
ments and treating plots for spe- 
cific purposes. This study was de- 
signed to determine the seasonal 
distribution of radial and 
growth and its general relation- 
ship to climatic factors in South- 
east Alaska. 


seasonal 


may give a better 


leader 


Method of Study 


Radial growth measurements 
were first taken on a series of trees 
near Juneau in 1951 and a second 
series set up at Hollis, near Ketehi- 
kan, in 1952. Leader growth mea- 
surements were taken at Hollis in 
1952 and repeated in 1953. 

1951 Radial growth Juneau 
area.—Ten mature old-growth trees 
and ten second-growth dominant 
trees, with five spruce (Picea sit- 
chensis) and five hemlock (Tsuga 
heterophylla) in each group, were 
prepared for weekly dendrometer 
measurements using the dial gage 
dendrometer as described by Dan- 
benmire.' 

The experiment was set up on 
March 26. Weekly measurements 
were taken until November 29 when 
Weather data 
for the period were obtained from 
the U. S. Weather Bureau at the 
Juneau Airport, about a mile from 
the study area. 

1952 Radial Hollis 


Fourteen second-growth trees, con- 


ice coated the bark. 


growth 


sisting of five western hemlock, five 
Sitka spruce, and four western red- 


An improved type 
Eeology 26: 


‘Daubenmire, R. F. 
of precision dendrometer, 
97-98. 1945 


cedar (Thuja plicata), and ten old- 
growth trees, consisting of five 
western hemlock and five Sitka 
spruce, were set up for weekly mea- 
surements on May 14, 1952. Mea- 
surements were discontinued on 
September 24. An additional series 
of three rapid growing second- 
growth Sitka spruce near the beach 
were measured daily. Weather 
data for the period were obtained 
from a weather station at Hollis. 
1952 Leader growth—Hollis. 
A series of six western hemlock and 
eight Sitka spruce saplings, rang- 
ing from 5 to 10 feet tall, were 
measured at weekly intervals from 
May 23 until September 17. Ex- 
cept for two spruce, all saplings 
were vigorous and had been mak- 
ing good leader growth. Measure- 
ments were referenced to an older 
limb. Leader growth on an upper 
and lower lateral branch was mea- 


Richard M, Godman 
and Robert A. Gregory 


Alaska Forest Research Center, Forest 
Service, U. 8. Department of Agriculture, 
Juneau 


sured on two spruce and two hem- 
lock. 

1953 Leader growth-—Hollis.— 
Leader growth measurements were 
continued on four spruce and five 
hemlock using the same leaders un- 
less they had been damaged during 
the winter. New trees were selected 
in the same group wherever nec- 
essary. 

Results 

1951 Radial growth—Juneau.— 
Table 1 gives the weekly radial 
change for the trees of each species 
by age groups to the nearest ten 
thousandths of an inch. There 
was considerable variation in the 
amount of gain and loss within spe 
cies and age groups although the 
trees tended to react -similarly to 
climatic conditions, 

In computing the growth per- 
centages by weekly periods, the 
weekly reading nearest the average 
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RapiAL CHANGES IN TeN THOUSANDTHS OF AN INCH AND PERCENTAGES BY SPECIES AND AGE GROUPS. 


JUNEAU, 1951 


Tass | WEEKLY 


Weekly growth Cumulative pereent 
Old-growth 


Spruce Hem. 


Weekly pereent 
Old-growth 
Spruce Hem. 


Period 
ending 


2nd growth 
Spruce Hem. 


2nd-growth 
Spruce’ Hem.’ 


Old-growth 
Hem.‘ 


2nd-growth 


Spruce’ Spruce Hem. 


Established 
4/2 2 
v 0 
v0 


oT 


of 


6/20 


21 
3.95 
3.95 
1.14 
3.84 
7.17 
7.58 
18.07 
17.96 
25.34 12.57 
39.36 27.35 32.46 
48.49 54.8% 34.55 46.60 
53.69 35.73 50.79 
65.94 41.90 58.12 
66.87 47.98 64.66 
81.31 59.05 71.99 


0 - 
2.88 
—1.05 
9.95 
9.69 
52 
3.14 
9.94 
2.36 
2.36 
19.89 
14.14 
4.19 
7.33 
3.54 
33 


t 

cont oe 
oc 

ee 


ts 


26 


32 


20S ee @ e bo 
SoU} & 
oon bo 


ao SS of 
ge 
| 


7. 
10.2 


74.86 
82.06 
85.85 
89.64 
95.$ 


94. 


92.41 
99.48 
101.05 
103.93 
108.38 
100.26 


100.62 
100.83 
103.53 
107.58 
103.01 


98.93 
100.21 
103.8: 
105. 
104. 


90.56 
1.28 
3.64 
1.29 
1.07 


101.05 
97.5! 93.98 
96. 94.76 
97.5! 95.29 

100. 101.31 
97.5 98.43 
100. 100.00 
102.37 104.19 
109.96 95,29 


103.95 96.1: 
96.26 
101,14 
100.42 
100.00 
99.38 
102.08 
98.86 
87.33 


100.86 
98.07 
100.86 
100.21 
99.36 
100.00 
101.28 
99.15 
86.08 


3.21 

2.79 

2.79 

a : 65 

1 93 A 5 

6 é d if 64 
26 1.28 
41 2.13 
111 13.07 
trees "Based on 4 trees 


"Based on 6 


"Based on trees 


termination diameter, as deter- 
mined from several essentially uni- 
The first 
observation of the season was con- 
to be the time at which 


seasonal growth was initiated. The 


form readings was used 
sidered 


termination dates used in comput- 
ing the percentages were October 


12 for spruce second-growth, No- 
for 
growth, and November 11 for the 


vember 9 hemlock second 


old-growth species. Figure 1 shows 
the cumulative percent of weekly 
growth by species and age group 

Trunk diameter changes which 
occurred before and after positive 
growth began and ended are at 
tributed to changes in the moisture 
eontent of the trunk. Continuous 
increase in radial size began about 
April 15 for second-growth spruce, 
April 23 for old-growth 
May 11 for second-growth hemlock, 
and May 13 for old-growth hem- 
lock 

The grand period of growth, de- 


spruce, 


‘Based on 5 trees 


fined as the period between which 
5 and 95 percent of the total growth 
was made, began on May 1 for see- 
ond-growth spruce, May 15 for 
second-growth hemlock, May 14 
for old-growth spruce, and May 16 
for old-growth hemlock. The grand 
period terminated on July 27 and 
29 for second-growth spruce and 
hemlock, respectively, on July 30 
for old-growth hemlock, and Au- 
gust 22 for old-growth spruce. 
Growth terminated on Septem- 


TABLE 2 
DAYS BY 


Pre-grand period 


Days Days 
Second growth 

Spruce 

Hemlock 
Old-growth 

Spruce 

Hemlock 


c 
« 


NUMBER AND PERCENT OF THE 
PERIODS. 


Grand period 
First half 


for all 
except 


15 species and age 
groups for old-growth 
spruce which terminated on Octo- 
ber 12. During August and the 
early part of September the radius 


ber 


of all species and age groups, ex- 
cept old-growth spruce, were great- 
er than on the average termination 
date. This condition is thought to 
be associated with changes in the 
the 
rather than directly connected with 
the growth process. 


moisture content within tree, 


ToraL NUMBER or GROWING 
JUNEAU, 1951 


Post-grand 
Last half 


Days % 


period 


Da ys % 














NovemBer 1955 





TABLE 3. 


Weekly growth 
2nd-growth 


Period 
ending Spruce’ Hem.’ Cedar’ Spruce’ Hem." 


5/14 Established 
21 31 53 70 24 
28 12 2 32 1 
6/4 14 41 42 18 
ll 14 30 46 2 
18 54 46 YS 35 
26 40 36 107 51 
7/2 79 55 155 96 
9 49 20 63 64 
16 59 18 99 36 
23 30 10 60 65 
30 37 25 73 46 
8/6 36 29 61 54 
13 —9 5 36 1 
20 44 44 76 65 
27 7 3 20 —1 
9/2 37 22 50 7 
10 37 30 76 29 
17 9 10 4 7 
24 17 13 23 11 _— 


"Based 
*Based 
"Based 


5 trees 


on 
on 
on 4 trees 


5 trees 





Table 2 shows that in both age 
groups hemlock growth for each 
period occurred over a shorter pe- 


riod than spruce growth. During 
the grand period the rate of growth 
changed slightly. Spruce in both 
age groups grew at a faster rate 
during the latter part of the period 
and second-growth hemlock grew 
at a faster rate during the first 


part of the grand period. Old- 
growth hemlock grew at a fairly 
consistent rate throughout this 
period. 

The peak weekly growing period 
in all groups oceurred between 
June 1 to 8 except second-growth 
spruce which occurred between 


July 6 and 13. These peaks ranged 
from 15 percent of the total growth 
for second-growth spruce to 22 per- 
cent for second-growth hemlock. 
Old-growth spruce and hemlock 
averaged 18 and 20 percent re- 
spectively. 

1952 Radial growth 
The Hollis dendrometer measure- 
ments were started on May 14, 
about two weeks after the buds be- 
gan to open, and continued until 
September 24. Table 3 gives the 
growth by weekly periods, both pe- 
riodic and cumulative, in ten thou- 
sandths of an inch and by percent- 
ages, for the period of observation. 
The last observation was taken as 


Hollis. 





Old-growth 


22 
-26 
11 


19 
10 
33 


23 


-WEEKLY RADIAL CHANGES IN TEN THOUSANDTHS OF AN INCH AND PER 


Houuis, 1952 


Weekly percent 
2nd-growth 
Spruce Hem. 


Cedar Spruce 


Old-growth 
Hem. 


6.87 12.44 6.96 4.13 14.19 
2.66 2.82 3.18 —17 16.77 
3.10 9.62 4.18 3.10 7.10 
3.10 7.04 4.58 2.06 3.87 
11.97 10.80 9.75 6.02 12.26 
8.87 8.45 10.65 8.78 6.45 
17.52 12.91 15.42 16.52 21.29 
10.86 4.69 6.27 11.02 3.87 
13.08 4.22 9.85 6.20 7.10 
6.65 2.35 5.97 11.19 1.29 
8.20 5.87 7.26 7.92 5.81 
7.98 6.81 6.07 9,29 10.97 
2.00 1.17 3.58 17 5.16 
9.76 10.33 7.56 11.19 18.71 
1.55 70 1.99 —,17 1.29 
8.20 —5.16 4.98 2.93 9.08 
8.20 7.04 7.56 4.99 14.84 
2.00 2.35 40 2.92 7.74 
3.75 8.05 2.29 1.89 3,24 


the termination diameter 
in computing the percentages. Fig- 
ure 2 shows the cumulative radial 
growth by percent for the average 
of each species and age group. 
Continuous increase in radius 
continued from the first measure- 
ment on May 14. Extension of the 
curves would indicate that growth 
possibly began from one to two 
weeks earlier. For this report, how- 
ever, the first reading is used at 
the beginning of growth for the 
percentage computations, 


average 


The grand period of growth began 
May 16 in hemlock and May 22 in 
cedar second-growth, May 31 in 
old-growth spruce, June 1 in see- 
ond-growth spruce, and June 5 in 


old-growth hemlock. The grand 
period terminated August 14 in 
second-growth spruce, August 17 


for old-growth spruce and second- 


TABLE 4.—NUMBER AND PERCENT 







or 


DAYS BY PERIODS. 


Pre-grand period 


Grand period 


First half 


Days % Days 

Second-growth 

Spruce 18 13 33 

Hemlock 2 1 39 

Cedar x 6 40 
Old-growth 

Spruce 1 13 37 

Hemlock 22 17 36 


N 


on 


ow 


29 


30 
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YENTAGES BY SPECIES AND AGE GROUPS 


Cumulative percent 
2nd-growth Old-growth 


Spruce Hem. Cedar Spruce Hem. 





6.87 12.44 6.96 4.13 14.19 
4.21 15.26 10.14 3.96 2.58 
7.31 24.88 14.32 7.06 4.52 
10,41 31.92 18.90 9.12 8.39 
22.38 2.72 28.65 15.14 20.65 
$1.25 61.17 39.30 23.92 27.10 
48.77 64.08 54.72 40.44 48.39 
59.638 68.77 60.99 51.46 52.26 
72.71 72.99 70.84 57.66 59.36 
79.36 75.34 76.81 68.85 60.65 
87.56 81.21 84,07 76.77 66.46 
95.54 88.02 90.14 86.06 77.48 
93.54 89.19 93.72 85.89 72.27 
103.30 99.52 101.28 97.08 60.98 
101.75 98,82 99,29 96.91 80.69 
93.55 93.66 94.31 93.98 80.66 
101.75 100.70 101.87 98.07 95.50 
103.75 103.05 102.27 101.89 103,24 
100.00 100,00 100.00 100.00 


100.00 








or 


growth hemlock, August 27 
ond-growth cedar, and September 
9 in old-growth hemlock. Growth 
was considered as terminated on 
September 24 for all species and 
both age groups. 


In sec- 


Table 4 summarizes the number 
and percent of the total number of 
growing days by periods. 

Table 4 shows that spruce made 
the greatest portion of growth 
in fewer days than either hemlock 
or cedar, although growth before 
and after the grand period was 
more prolonged. The proportions, 
however, may be slightly biased as 
they are based on the same number 
of growing days. As shown by the 
growth curve in Figure 2, redeedar 
does not show a definite growth 
cessation as does spruce and hem- 
lock. During the grand period of 
growth the rates of all age groups 


THE ToTAL NUMBER OF GrowliNnG 
Hows.is, 1952. 


Post-grand 


Last half period Total 
Days % Days N days 
41 31 4] 31 133 
54 41 38 29 133 
57 43 28 21 133 
41 31 38 28 133 
60 45 15 11 133 
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Fie, 2. 
1952 


and species changed very little, as 
is shown by the number of days in 
which each half of the grand period 
growth was made 

The peak weekly growing period 
in both age groups and for all spe- 
cies occurred during the week of 
June 26 to July 2. During this pe- 
riod growth averaged 13 percent 
for second-growth hemlock, 15 per- 
cent 
percent for spruce second-growth, 


for cedar second-growth, 18 


17 percent for spruce old-growth, 
and 21 old 
growth 
1952 Leader Hollis 

Leader growth on saplings located 
in the same vicinity was measured 
during the same period as the above 
radial measurements. Table 5 sum- 
marizes the growth in feet and by 
percentages for the season. As in 
radial growth there was variation 
between individual trees for no ap 


percent for hemlock 


growth 


Cumulative radial growth in percent. 





, eTre er. . F 


JULY SEPT. 








l 
0 


Hollis, Alaska, Fie. 3.—Cumulative 


Hollis, Alaska, 1952. 


parent reason. 

Measurements began on May 23, 
estimated to have been about one 
week after the buds began swelling. 
In all cases the length had in- 
creased less than .02 feet as esti- 
mated from nearby buds in a more 
dormant state. The first 
measurements were considered as 
the initiation of leader growth for 
computing the percentage data. 
Figure 3 shows the cumulative 
growth in percent by weekly pe- 


or less 


riods 

The average termination date of 
leader growth was August 6 for 
spruce and September 17, six weeks 
for hemlock. Spruce grew 
more rapidly than hemlock, the 
peak weekly leader growth, about 
19 pereent of the seasonal total, 
occurring between June 19 and 26. 
The peak hemlock leader growth, 
about 14 the seasonal 


later, 


percent of 


L ee 
<=> @2 


. 
g° 


leader growth by species, in percent. 


total, occurred between July 10 and 
17 or about three weeks later than 
spruce. 

Fifty-one the total 
spruce leader growth was made dur 
ing the three weeks of June 13 to 
July 3 with 90 pereent being com- 
pleted in the seven weeks from May 
30 to July 17. Fifty-eight percent of 
the hemlock leader growth occurred 
in the five weeks from June 27 to 
July 30 with 90 percent being com 
pleted in the ten weeks from June 
13 to August 20 

Leader growth on the two spruce 
on a very poor wet site is not in- 
cluded with the On 
these two trees growth began one 
week later and terminated by July 
10—-a period of 6 weeks. The re- 
duced growth on the poor site may 
be due to a low reserve food supply 

Leader growth on upper and low- 
er laterals was observed on only 


percent of 


above data. 
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two hemlock and two spruce. An TaBLe 5.—WeEKLY LEADER GROWTH IN Freer AND CUMULATIVE PERCENTAGE 


BY Species, Houiis, 1952 
upper lateral on one hemlock and ’ iS 


a lower lateral on the other hem- Cumulative growth 
lock were broken during the ob- Week Sitka spruce’ Hemlock’ percent 
servation. In general, from these ending Growth’ Percent Growth’ Percent Spruce Hemlock 
4 trees, lateral leader growth be- May 23 ; 
gan about the same time as the ter May 29 a reiy po 1.80 2.70 1.50 
, pe June 5 05 4.74 1.80 8.53 3.60 
minal leader growth. The leader June 12 13% 12.80 3.16 21.33 6.76 
growth on the upper laterals ter- June 19 16% 15.64 4.95 36.97 11,71 
. . . »°%8 ° oy ‘ 55.92 ” 9 
minated about one week earlier in %¥"¢ 26 a 18.9% 9.91 0.98 21.68 
: : July 3 17% 16.59 ‘ 10.81 72.51 82.43 
spruce and two weeks earlier in July 10 12% 11.85 12% 11.26 84.36 43.69 
hemlock than the terminal leader July 17 13% 12.80 5u 13.97 97.16 57.66 
aes The nein ie ‘ July 24 02 1.89 12.61 99.05 70.27 
growth. Phe lower laterals gen- July 30 01 0.98 9.46 100,00 79:73 
erally terminated growth from 3 aug.6 00 00 8.56 100.00 88,29 


to 6 weeks earlier. Aug. 13 00 00 5.85 100.00 94.14 
a" 7 : c Aug. 20 00 00 2.7 100.00 96.85 
Bud opening varied with eleva- Aug 97 00 00 1.35 100.00 98.20 


tion. On July 26, when leader’ Sept. 2 00 00 1.35 100.00 99.55 
Sept. 10 00 00 AS 100.00 100,00 


crow § -aAriv ()- j : @ . 
growth was nearly two-thirds com Sept. 17 00 00 00 100.00 100.00 


plete on hemlock at lower eleva- 
tions, buds were just opening near TOTAL 1.05% 
the timberline (about 2,000 feet) 
on the south slope of Harris Moun- 
tain 
1953 Leader qrowth—Hollis. 

The first measurements were taken 
on May 15, about one week after 
growth activity had started. The 


"Average of 4 spruce and 6 hemlock. 
*Growth in hundredths of feet 


TaBLe 6.—WerEKLY LEADER GrowTH IN Freer AND CUMULATIVE PERCENTAGE 

: BY Species. Hous, 1953 

bud elongation was measured and 

recorded at this observation and is Cumulative growth 
assumed to represent approximate- Week _ Sitka spruce’ Hemlock’ percent 

’ 7 ending Growth Percent Growth® Percent Spruce Hemlock 
ly one week’s growth. Figure 4 and 
1] Ol 78 3. .78 
» . May 23 05 1.76 O01 .78 6.77 1.56 
feet and by percentages for weekly Mav 30 14% 10.90 05 3.89 17.67 5.45 
periods June 6 12.41 08 6.23 80, 11.68 
June 15 of 18.04 13% 10.50 18, 22.18 
June 22 : 10,53 15% 12.06 58,65 34.24 
leader growth was August 1 for June 27 11.98 13. 10.12 69 14.36 
spruce. Hemlock still showed slight July 5 7 12.78 18% 14.40 82.7 58.76 
July 1! i 14.28 19% 19.18 96.99 73.94 
. = July 1 1.88 14 10,89 98,87 84.83 
when measurements were termi- Tuly 26 7 11 8.56 0.62 93.39 
nated on August 16. However, this Aug. 38 04 8.11 100.00 96.50 
Aug. 02% 1.94 100.00 98.44 
Aug. 16 02 1.56 100,00 100.00 


Table 6 summarize the growth in May 15 4 a 


The average termination date of 
elongation on two of the five trees 


date is used as the termination date 
for calculation of percentages in 
Table 6 TOTAL 33 100.00 28% 100.00 
Two consecutive weekly obser- 
: . "e * Average of 5 spruce and 5 hemlock. 
ations were missed during the * Growth in hundredths of feet 
early season and have been pro- 
rated in from the cumulative 
growth curve by species and com 
parison with the 1952 data. 
. : , SIGNIFICANT DIFFERENCES IN TRUNK DIAMETER CHANGES 
Spruce again grew more rapidly Rerween CLASSES oF DAYS 
than hemlock, the peak weekly 
leader growth, about 18 percent of . 6-9 
, Clear 3 60 With rain Overcast 
the seasonal total, oceurring be ’ , i _ 
po Mean 4 12 o 
tween June 6 and 15. The peak . 
- Overcast with rain 28 ° 
. ke as _y ” , ‘ t , 
hemlock leader growth, about 15 Ginenenat 13 NS 
percent of the seasonal total, oe- 6-9 tenths cloudy with rain 2 Ss s NS 
eurred between July 5 and 12, or 6% oe — 12 
: 3-5 tenths cloudy 0) 
about 4 weeks later than spruce. a ; 
In 1953, spruce leader growth ‘In ten-thousandths of an inch. 
**g tee go, wa 
showed less tendency toward a Significant at 17% level. 
. "Significant at 5% level. 


growth climax than in 1952 with wg Not significant. 
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Growth and Climatic 
Relationship 


Wich InpicaTen Percentage of Ramat GrowtH Hap Broun. 


JUNBAU 1951 


PABia 8 DATES BY 


Second growth 


Hemlock 


Old- growth 
Hemlock 


medial growth Warrack and Joergensen* sum- 
marize the of daily 
fluctuations as being largely due to 
‘‘eontinuously alternating dehy- 
dration and rehydration of cell 
tissues.’’ They state that ‘‘It has 
been thus shown that temperature 
has little, if any, direct influence 
on daily fluctuations of stem diam- 
Indirectly, however, it must 
be considered one of the main fac- 


Spruce Spruce 


Causes radial 
Percent 

0 April 15 May 11 

5 ay May 15 

50 ‘ : June 11 

95 ‘ rs July 29 

10 Sept. 15 

June 1-8 


Date . 
May 13 
May 16 
June 22 
July 30 
Sept. 15 
June 1-8 


April 23 
May 14 
July 7 
Aug. 22 
Oct, 12 
1-8 


Peak weekly period June 


Which Lypicarep Pexcenrace or RapiaL Growru Hap Broun. 


Hows, 1952 


TABLE 9 DATES BY 
eter. 


Old-growth 
Spruce Hemlock 


Second growth 
Hemlock 


Radial growth 

Spruce Cedar tors as temperature is intimately 
linked with moisture relationship 
of the entire 
Most seasonal 


tions have been carried out in re 


Date 
May i4 
May 22 May 31 
July 1 July 7 
Aug. 27 Aug. 17 
Sept. 24 Sept, 24 
June 26 June 26 
July 2 July 2 


Percent 
0 May 14 
§ June 1 
50 July 4 
05 Aug. 14 
100 Sept, 24 
Peak weekly June 26 
period July 2 


May 14 
June 5 
July 11 
Sept. 9 
Sept. 24 
June 26 ah ee 
July 2 a_ limiting 
Alaska, 
rarely limiting and it is felt that 
the amount of atmospheric mois 
ture, affects the 
tent of the trunk, is the most im 
portant cause of daily and periodic 
fluctuations. 


May 14 May 14 
May 16 
June 24 
Aug. 17 
Sept. 24 
June 26 
July 2 


nature complex.’’ 


growth investiga 
gions where soil moisture has been 
In Southeast 


soil moisture is 


factor. 
however, 
W HIcn 


INDICATED Percent or LeapeR Growvn Hap Broun. 


Hous, 1952 anp 1953 


TABL® 10 DATES BY 


Second growth as it water con 


Hemloe] 


Second growth 
Hemlock 


Leader growth 


Hollis 1953 


Leader growth 


Hollis, 1952 Spruce Spruce 


Dati Percent Date 
May 23 0 May 9 

June 9 5 May 19 

July 14 50 June 16 

Aug. 17 July 11 

Sept. 17 Aug. 1 

July 10 June 6 

July 17 June 15 


Percent 
0 May 23 
5 May 30 
50 June 23 
05 July 17 
100 Aug 6 
Peak weekly June 19 
period June 26 


May 11 
May 30 
June 30 
July 28 
Aug. 15 
July 5 

July 12 


In this study, based on daily 
measurements three 
there was a general trend 
a significant relationship 
temperature, precipitation and pe 
growth. In general, when 
the temperature rose precipitation 


on spruce, 
but not 


between 


riodie 





about 50 percent of the seasonal 
growth occurring over a four-week 


Ninety percent of the sea 


Perr 


was less and the stems tended to 
shrink or dehydrate. When 
perature fell, precipitation usually 


period tem- 


sonal growth, however, com 
pleted in the from 
May 23 to July 12, very similar to 
the 


was 


seven weeks 


inereased and the stems swelled or 
rehydrated. 
er factors affect stem fluctuations, 


‘ However, several oth 
1952 season. 


GROWTH- PERCENT 


MULATIVE LEADER 


CV 





J 


= 


= 
7) 
9 
4 
2 
w 
z 








About 50 percent of the hemlock 
seasonal leader growth occurred 
the four week period from 
June 15 to July 12 with nearly 90 
percent occurring from May 30 to 
July 26, an eight-week period 


over 


Leader growth on upper and low 
two 
hemlock and two spruce this year. 


er laterals was observed on 
Growth began about the same time 
on the laterals as on the terminal 
leader and terminated at the same 
about a 


the spruce. 


time or possibly week 


earlier o 


—_—« 
Fig. 4 


species, in percent. 


Cumulative leader growth by 


Hollis, Alaska, 1953. 


such as wind movement, exposure, 
light intensity, and soil tempera 
ture, so that temperature and mois 
ture do not correlate closely with 
periodic growth even for daily pe 
riods. There was usually less cor 
relation by weekly periods as con 
ditions on the day the readings 
would differ from the 
The relationship 


were taken 
weekly average. 
of stem fluctuation to nearly iden- 
tical consecutive days of tempera- 
ture and precipitation varied. The 
greatest stem diameter change oc- 
curred on the first day with minor 
fluctuations on the following days. 


*"Warrack, G., and Chr. Joergensen. 
Precision measurement of radial growth 
and daily radial fluctuations in Douglas 
fir. The For. Chronicle 26 (1): March. 
1950, 
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The magnitude of daily radial 
changes varied from a shrinkage 
of over two-thousandths to a sweil- 
ing of over seven-thousandths of 
an inch. The greatest swelling oc- 
curred on an overcast day with a 
half-inch of rain following a partly 
cloudy day. The greatest shrink- 
age occurred on a clear day follow- 
ing a partly cloudy day. Grouping 
of days into broad groups, as days 


overeast with rain, overcast, 6 to 9 
tenths cloudy with rain, 6 to 9 
tenths cloudy, 3 to 5 tenths cloudy, 
and clear days, gave significant dif- 
ferences in trunk diameter changes. 
Table 7 shows the mean radial 
change and significance of the dif- 
ference of the means between these 
classes of days. 

As Table 7 was a 
real difference between days over- 


shows there 


BRE 


Reproduction of Upland, Cutover Spruce— 
Balsam—Hardwood Stands in Minnesota’ 


the white 


balsam fir 
3 


THE IMPORTANCE of 
spruce (Picea glauca) 
(Abies balsamea)—hardwood type’ 
in the pulpwood economy of the 
Lake States Region is difficult to 
overemphasize. White spruce and 
balsam fir found in this type are 
important sources of the long-fib 
ered wood essential to the produe- 
tion of high quality pulp. Sub- 
stantial amounts of quaking aspen 
are also found in the type. Pres- 
ent high demands for these three 
species are not expected to decline 
and the importance of promptly re- 
generating cutover stands is at once 
apparent. 

Two recent studies of the status 
and extent of natural reproduction 
in upland, cutover white spruce 
balsam fir—hardwood stands have 
been conducted in north-central 
Minnesota‘t. The first of these stu. 


‘Scientific Journal Series Paper No 


3234 of the University of Minnesota 
Agricultural Experiment Station. 

“The writers are indebted to Professor 
Arthur E. Schneider of the University of 
Minnesota School of Forestry for his 
helpful advice and eriticism during the 
econduet of the field work and the prep 
aration of the manuscripts 

"This corresponds to Type 36 as de 
fined in Forest Cover Types of North 
America, the report of the Society of 
American Foresters’ Committee on For 
est Types, 1954. 

*Both studies were conducted under the 
auspices of the University of Minnesota 
School of Forestry and were made pos 
sible by the Minnesota and Ontario Pa 
per Company Graduate Research Fellow 
ship in Forestry. 


dies was made during the summer 
of 1952 (3); the (17) the 
following summer. 

Description of Field Methods 


All field data 
Koochiching and 
Areas sampled were confined to the 
spruce-balsam land type which typ- 
ically occupies transition areas be- 
tween the peat swamps and low 
gravelly ridges so characteristic of 
north-central Minnesota. State and 
private cutting records were used 
to confine all sampling to areas 
which had been commercially clear- 
cut from 6 to 12 years prior to in- 
vestigation. 

Due to the heterogeneity of the 
type and variability in size of cut 
over areas it was felt that, applied 
large area, a sufficiently ran- 
dom sample of stocking conditions 
would be obtained using the follow- 
ing design: The sampling unit was 
a linear combination of 10 mil-acre 
quadrats forming a plot 66 feet 
long and 6.6 feet wide. Plots were 
arranged in strip transects crossing 
cutover areas at right angles to any 
systematic soil disturbance (skid 
roads, haul roads, ete.) visible on 
existing aerial photographs. These 
photographs were taken subsequent 
to the most recent cutting date in- 
eluded in either study. Transects 
were begun at least 5 chains inside 
of the ecutover area to eliminate 
possible edge effects. 


second 


were gathered in 
Itasca Counties. 


to a 


833 


cast with rain and all other classes 
of days and between overcast, clear, 
and 6 to 9 tenths cloudy with rain, 
Between other groups of days the 
differences were not significant be- 
cause of large daily variations. 

Growth summary.—Tables 8 to 10 
summarize radial and leader growth 
for the Juneau and Hollis areas by 
dates of beginning of certain per- 
centages of the growth. 


C. E. Olson, Jr. and R. R. Bay* 
Former graduate students, University of 
Minnesota School of Forestry, now on 
active duty with the U. 8. Navy and the 

J, 8S. Army, respectively, 


Any quadrat containing at least 
one seedling, layer, or 
sprout was stocked. 
When more than one stem of repro- 
duction fell within a quadrat that 
which the investigator con- 
sidered most apt to survive and 
mature was recorded as the ‘‘ best 
of reproduction, Each 
best specimen was tallied by spe 
cies, height, and time and character 
of origin. Each best specimen was 
also rated good, fair, or poor as to 
vigor and estimated survival 
chance. For each quadrat, the fol- 
lowing were also recorded: Total 
number of all reproduction stems 
by species; diameter and species of 
all stumps and residual trees; de 
gree of 
crowns, 


sucker, 


considered 


stem 


specimen”’ 


coverage by 
brush, slash, and 
vegetation; damage or disturbance 
by natural and artificial agencies. 

In an attempt to reconstruct the 
original stands all stumps and resi 
dual trees within a 
tangular plot (66 feet long by 33 
feet wide) were tallied by species 
and diameter, One 1/20-acre plot 
was centered on and included each 
linear reproduction plot. Stems 3 
inches d.b.h. and over 
sidered as residual trees, 


overstory 
lesser 


1/20-acre ree 


were con 
Discussion of Data 


Comparison of the separate re 
sults of the two summers’ work 
(Table 1) indicates clearly the sim- 
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[Two RerKODUOCTION SruDIES IN CUTOVER 
NorTu-CenTRAL MINNESOTA 


TABLe 1,—COMPARISON OF FINDINGS FROM 
Waire Sraeuce BAisam Fin-Harpwoop STANDS IN 


Percent 
Combined 
data 


Estimated survival 
chance of best specimen 
of reproduction 


Quadrat stocking 
1952 1953 


data data 


Good 72.8 70 9 
Fair 5.8 8. 
Poor 4. 


71. 
58.4 
4. 


” 2 


Total 84.8 


Average number of stems per acre-——all species 4,553 4,701 


Total number of quadrats examined 2.060 3,400 


Srecies COMPOSITION OF THE REPRODUCTION STAND IN TERMS OF 
QuapRaT STocKinG' 


TasLe 2. 


Quadrats containing 
(Juadrats containing indicated species as 
indicated species best specimen of 
reproduction with a 


good survival chance 


as best specimen 
of reproduction 


Quadrats containing 
indicated species 


Percent 
of total 


Percent 
of total 


Percent 


Species Number of total Number Number 


Balsam fir 1,033 30.6 823 24.2 
(Abies balsaamea) 

White spruce 310 { Llu : 8s 2.6 
( Picea glauca) 

Black spruce , 3: ' 3% 0.9 
( Picea mariana) 

White pine 92 2. j j 0.2 
(Pinus atrobus) 

Norway pine 
( Pinus resinosa) 

Jack pine 
(Pinus banksiana) 

Cedar 
(Thuja occidentalis ) 

Tamarack 
(Laria laricina) 

Quaking aspen 1,141 
(Populus tremuloides ) 

White birch 
( Betula papyrifera) 

Black ash 642 
(Frarinus nigra) 

Balsam poplar 277 
(Populus balsamifera) 

American elm 176 
(Ulmus americana) 

Maple 4 
( Acer spp.) 

Oak 69 

Quercus spp.) 


1074 58.0 


oO 


‘Based on the total number of quadrats (8,400) studied during the course of both 


summers’ work 


Tape 3.—COMPARISON OF Species COMPOSITION IN CUTOVER WHITes Spruce-BALSAM 
Fire Harpwoop Sranps Berore anp From 6 To 12 Years Arrer Corrine 
Cutover stand Reproduction stand® 


Percent 
of total 


Percent 
of total 


Stems per 
acre 


Stems per 


: a 
Species acre 


w 
oe 


ee 
SaUnvoean 


Relsam fir 163 18.5 
White spruce 40 1} 
Pine 7 2 


Other conifers* 20 5. 
Quaking aspen 60 7. 
Paper birch 24 j 
Other hardwoods 24 


4 


— 


‘Reconstructed from 340 one-twentieth acre plots. 

"Based on 3,400 mil-acre quadrats. 

"Includes only best specimens of reproduction with a good survival chance. 
‘Northern white-cedar, tamarack, black spruce 
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ilarity of the findings. The results 
are especially interesting in that 
two different investigators obtained 
strikingly similar results using a 
subjective scheme of reproduction 
vigor and survival chance classifi- 
cation. 

A combination of all items of re- 
production showed an average of 
4,700 stems per acre with the spe 
cies composition shown in Table 2 
The apparent thrift of reprodue- 
tion observed is indicated by the 
survival chance ratings recorded in 
Tables 1 and 2. Analysis of vigor 
ratings given the 2,443 best speci 
mens of reproduction showed that 
2,091 rated good, 331 fair, and 21 
poor. Twenty of the 21 poor rat 
ings were given to quaking aspen 
partially defoliated by the forest 
tent caterpillar (Malacosoma diss- 
tria). A balsam fir best specimen 
received the remaining poor vigor 
rating. 

Considering only those best spe 
cimens of reproduction having an 
estimated good chance of survival, 
81 percent were more than 41% feet 
high at the time of investigation 
Less than 5 percent were under 12 
inches in height and almost all of 
these were either balsam fir or 
white spruce. At least in the cases 
of balsam fir and white spruce the 
preponderance of best specimens in 
the upper height classes is a direct 
indication of the importance of ad- 
vance reproduction. Fifty-one per- 
cent of all balsam fir and almost 
half of the white spruce best speci- 
mens originated prior to logging 
from the 1/20-acre 
reconstruct the cutover 
stands it was found that the aver- 
age d.b.h. had been 8.2 inches and 
that basal area had averaged 123 
square feet per acre, all species 
combined. According to yield ta- 
bles prepared by Gevorkiantz and 
Olsen (2), normal stocking for 
spruce-balsam-hardwood stands 
with an average d.b.h. of 8.2 inches 
amounts to 175 square feet of basal 
area per acre. This means that the 
eutover stands, as reconstructed, 
were 70 percent stocked at the time 
of logging. 

A comparison of the species com- 
position of the eutover and repro- 
duction stands is presented in Ta- 


Using data 
plots to 
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ble 3. Figures for the reproduction 
stand are based solely on the best 
specimens of reproduction which 
received a survival chance rating 
of good. By deleting best speci- 
mens with a fair or poor survival 
chance rating an attempt is made 
to allow for expected mortality in 
the reproduction stand. 

On half of the quadrats where 
the best specimen of reproduction 
was one of the hardwood species, 
either balsam fir or white spruce 
seedlings were also present. The 
number of spruce and balsam stems 
ranged from 1] 
with the average being approxi- 
mately 4, per quadrat. It is quite 
probable that some of these under- 
story spruce and balsam will ma- 
ture and reach 


to more than 25, 


merchantable size 


either before or following release 
by the next cut. 


Conclusions 


Natural regeneration in the up- 
land, cutover white spruce-balsam 
fir-hardwood stands examined is 
considered to be at least adequate, 
both in numbers and distribution. 
Balsam fir and quaking aspen are 
the most abundant species in the 
young stands. The proportion of 
white spruce has declined and all 
other coniferous species, with the 
sole exception of balsam fir, have 
virtually disappeared. Hardwood 
yields, particularly with respect to 
quaking aspen, are expected to be 
considerably greater than in the 
past and the combined yields from 
balsam fir and white spruce should 
equal the corresponding yields of 


BBR 
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the last cut. If potential pulpwood 
volumes of existing understory 
spruce and balsam fir can be real- 
ized, the total amount of softwood 
available for future cuts will rise 
accordingly. 
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Survey Shows About One-Third of New York’s Land Area Covered 


More than 


total land 


one-third, or approxi- of 
mately 12 million acres, of New York’s 


area is covered 


by Commercial Forests 


softwood 
billion are 


with com- 


saw timber, 


equally 


about 4.6 


divided between 


about 
251% billion board feet of saw timber 


according to a 


mercial forests which contain 
report 
U. 8. Department of Agriculture. 

The 


made by the 


issued by the 


report is based on a survey 
Forest Ex- 
periment Station of the Forest Serv- 
ice, in cooperation with the New York 
State Conservation Department. 
Nearly 19 billion board feet of New 
York’s saw timber is in hardwoods, ac 
cording to the this, 9.8 


hillion board feet is in northern hard- 


Northeastern 


survey. Of 


woods, such as maple, birect, beech, 
and ash. Of the 6% billion board feet 


hemlock and white pine. The remain 
ing softwood saw timber is in spruce 
and fir. 

Most land 
is not heavily stocked with saw tim 


of the commercial forest 


ber. Only 12 percent has stands aver 
aging 5,000 board feet or more per 
acre, About 26 percent contaims stands 
of 1,500 to 5,000 board feet per acre 
The remaining 62 percent carries little 
or no saw timber. 

A copy of the report may be ob 
tained Northeastern Forest 
Station, Forest Service, 
U. §. Department of Agriculture, 102 


Motors Ave., Upper Darby, Pa. 


from the 
Experiment 





Grafting Slash Pine in the Field 
and in the Greenhouse’ 


This experiment was designed to develop a suitable grafting technique 
for slash pine (Pinus elliottii Engelm.) as part of the forest genetics 
program. The techniques developed will be used in future breeding 
work to estimate the genotype of sclected ‘‘plus’’ trees, to propagate 
selected trees and to establish seed orchards from superior parent 
stock, Various types and modifications of standard horticultural graft- 
ing methods have been tried with conifer forest species. It appears 
that special techniques have to be developed for the various species oc- 
curring in different climatic regions. A method which is successful in 
one climatic area may prove a complete failure in a region having dif- 


ferent weather conditions. 


Such factors as time of grafting, age of 


stock, type of graft, and environment are extremely important if a 
large number of successful grafts are to be obtained. This study seeks 
to answer two questions. Is it physiologically feasible to graft slash 


pine scions? 
Florida conditions? 


Gnrartrs of conifers do not form a 
union as quickly as most deciduous 
species and therefore scions are de- 
pendent upon stored products for 
Yerkes 


(15) considered some type of glass 


a longer period of time. 
covered enclosure or sweatbox in- 
side a greenhouse as necessary to 
provide a proper environment for 
conifer grafts to form a union. He 
recommended a night temperature 
of about 60° F. in the grafting 
and warned against 
temperature fluctuations during 
the early weeks after grafting. Hitt 


Case, wide 


(4) recommended that the temper 
ature in the graft beds should not 
to 70° F. during the 
grafting. He 
‘one day of high temper- 
to 85° F.) in the 
graft beds during the first 3 weeks 
after grafting is sufficient to so 
weaken or injure the material that 
death may follow 

The turgidity of a scion can be 
preserved either by placing it in a 


vo above 66 
first 3 
stated 


weeks after 


‘ 


atures (above 80 


"This article is based on part of a dis 
sertation entitled ‘‘ Rooting and grafting 
of slash pine (Pinus elliotti Engelm.) 
for application in forest tree genetics’’ 
submitted to the Graduate School of Yale 
University in partial fulfillment of the 
requirements for the degree of Doetor of 
Philosophy. The author wishes to express 
his thanks to Mr. T. E. Evans for ad 
vice on statistical methods. 

"When this article was prepared the 
author was attached to the Lake City, 
Fla., Research Ctr., Southeastern Forest 
Expt. Sta., U. 8. Dept. Agrie. 


And which techniques are most efficient under north 


saturated atmosphere or by supply- 
water to the needles through 
the base of the scion as in bottle 
grafting. Placing the grafts in a 
sweatbox or under a bell jar helps 
to eut down the _ transpiration, 
whereas the bottle graft method 
keeps the scion material alive for a 
longer period by replacing the wa- 
ter lost in transpiration. The bot- 
tle-graft method is widely used in 
aspen breeding, as freshly-grafted 
can be controlled 
(4). Water loss is also de 
creased by maintaining a relatively 
and restricting 
the wind movement. 


ing 


scions used in 


CTOSSCS 


low temperature 


Mirov (7) propagated desirable 
old specimens of ponderosa pine by 
grafting the young shoots on pon- 
and Jeffrey pine trans- 
He trimmed the scion to fit 
a V-shaped cut in the stock. After 
the union was tied with a rubber 
band and protected with grafting 
wax, the grafted plant was kept 
under a bell jar for about 1 month. 
The bell jar helped to maintain a 
high relative humidity around the 
plant and slowed down the trans- 
piration of the scion. Riker, et al. 
(10) grafted selected white pine 
scions on 4-year-old potted root 
stocks which had forced for 
several weeks under artificial light 
in the greenhouse. After the scions 
were attached as veneer grafts, they 
were placed in an almost saturated 


derosa 


plants 


been 


836 


Francois Mergen’ 


Assistant professor, “ale University, 
John A. Hartford Foundation Program 
in Forest Biology, Valhalla, N. Y. 


atmosphere at about 70° F. for sev- 
eral weeks until a union was estab 
lished. Bingham, et al. (3) held 
their veneer grafts of western white 
pine in the moist atmosphere of a 
sweatbox at a temperature of 65° 

70° F. until graft unions were 
secured, while bottle grafts were 
successful on the open bench in a 
greenhouse maintained at 65° — 
70° F. Zak (16) covered his cleft 
grafts of shortleaf pine with indi- 
vidual humidity chambers to pre- 
vent desiccation of the plants. Oth- 
er devices to reduce transpiration 
such as protecting the grafts with 
a plastic bag, or treatment of the 
scion with a latex dip, have been 
used successfully (5, 10). 

The type of graft which is to be 
used depends on the species, size of 
material employed, and the envir- 
onment. Stefansson (73), grafting 
pine and spruce in the field, found 
veneer grafts satisfactory. 
The side slit method was suitable 
for small scion material and cleft 
grafting was used when only very 
strong stock plants were available. 
He also stressed the importance of 
eareful shading during hot weath- 
er. Andersson and Jansson (1) re- 
ported good results for grafting 
conifers in the when 
splice and side-slit grafts were 
The choice of the method de- 
pended upon the relative diameter 
of the scion and stock. 

Effect of is quite pro- 
nounced in both field and green- 
house grafting. Vogel (14) found 
in his grafting experiments with 
spruce, conducted from July 28 to 
September 8, that the percentage 
of successful 


most 


open side- 


used. 


season 


grafts was greater 
during the later dates of grafting, 
although callus formation was less 
strong after the end of August. 
Dutch tree breeders (2) reported 
that under double glass the grafts 
of Seots pine on mountain and 
Corsican pine were 66 percent and 
75 percent successful when grafted 
between September 9 and October 
12, whereas grafting in late Janu- 
ary and early February was 100 
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percent successful on both stocks 
used. Grafts in the open during 
September and October failed com- 
pletely but those grafted in April 
gave 25 percent success, 

Failures in grafting are often 
due to the fact that the scion starts 
to draw 


water before a union is 


formed. Best results are obtained 
when dormant scions are grafted 
on stock which is in an active state. 
Stefansson (173) collected his scions 
for summer field grafting between 
January and April and kept them 
in a fresh but dormant condition 
by packing the material in ice or 
moss at a temperature between—5° 
and 5° ©. When grafting on 
potted stock, this difficulty can he 
minimized by bringing the plants 
into a warm greenhouse and fore- 
ing the stock into a more active 
stage by the use of bottom heat. As 
soon as root growth has started, as 
shown by the white root tips, grafi- 
ing may begin (6). 

First grafting attempts at Lake 
City, Florida, with slash and long- 
leaf pine were made on 3-year-old 
rootstocks during 1942. Side grafts 
with tongue, cleft grafts, and nee- 
dle bundle grafts were used (8), 
These first studies were on a lim- 
ited seale and none of the grafts 
was successful. Schopmeyer (72), 
commenting on these first grafting 
attempts, 
factory technique might be found 
if a well planned experiment with 
several kinds of grafts and stages 
of growth under several different 
environments could be earried out. 


mentioned that a satis- 


A later study was also unsuccessful 
for lack of a satisfactory tech- 
nique (9). 

Under field conditions it is de- 
sirable to the union with a 
grafting wax to prevent desiccation 
of the cut (4). Anders- 
and (1) compared 
waxed and unwaxed field grafts of 
pine. Sixty percent of the grafts 
on natural regeneration, which had 
waxed immediately after 
grafting, were successful, as 
against 21 for unwaxed 
grafts. If the rubbers are protected 
with wax they have to be kept un- 
surveillance to insure 


coat 


surfaces 


son Jansson 
been 


percent 


der close 


against binding. 


Experimental Procedure 


A total of 240 slash pine scions 
were grafted on slash pine stock us- 
ing three types of grafts, under 
four different environmental con- 
ditions. The three types of grafts 
used were: 

1. Cleft graft 

2. Veneer or side-slit graft 

3. Bottle graft 

The grafted pines were kept un- 
the following four environ- 
mental conditions: 

1. Greenhouse 

2. Greenhouse 

3. Field—partial overhead shade 

4. Field partial overhead 
shade, covered by individual hu- 
midity chamber, 

Four levels of 
scion environment 
find the most satisfactory environ- 
ment for grafting slash pine scions. 
The humidity chambers were used 
to reduce the diffusion pressure 
deficit at the callus zone. Outdoor 
conditions were included to deter- 
mine whether or not grafting di- 
rectly on stock in the field is feasi- 
ble under the climatie conditions 
prevailing in north Florida, 


der 


open bench 
sweatbox 


modifying the 
were chosen to 


Grafting Techniques 


The three types of grafts were 
chosen they have been 
found satisfactory by nursery men 
and tree breeders in grafting vari- 

All the 
standard 


because 


ous species of conifers 
grafts were tied with 
grafting rubbers and wrapped with 
friction grafting tape. After the 
union was tied it was coated with 
erafting wax to reduce desiccation 
and fungal infection. The grafting 
rubbers were removed during the 
early part of May to prevent 
strangulation of the union. A loose 
binding was placed over the unions 
to protect the grafts from breakage 
by wind, 

In cleft grafting, the stock plant 
was severed several inches above 
the ground line, The top of the 
basal portion was then split with a 
sharp grafting knife. This vertical 
cut was extended downward for 
114 inches by a rocking motion of 
the knife to prevent the stock from 
splitting. The lower 1% inches of 
the scion was cut in the form of a 
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wedge with a drawing motion and 
was forced into the cleft of the 
stock. The two were fitted together 
so that the cambium layers of the 
stock and scion were in good align- 
ment. In the eases where the stock 
was larger than the scion, the scion 
was moved to one side so that the 
cambium layers came into contact. 
A completed cleft graft is illustrat- 
ed in Figure 1-A. 

The side or veneer graft was 
made by cutting a piece of the stock 
and shaping the scion to fit the 
wound. The downward cut was 
made 2 inches long on the plant 
which was to serve as the under- 
stock and inward for not over a 
third of the diameter of the stock, 
The piece of wood and bark was re 
moved by a diagonal cut starting 
14 inch from the base of the first 
eut. This left a small lip on the 
stock and helped to align and hold 
the scion. The scion was cut to fit 
this V-shaped basal notch. When 
there was a difference in size, the 
cambium of the stock and seion was 
aligned accurately on one side. Fig- 
ure 1-B is a 
graft 


completed side-slit 


In bottle grafting, long cuts up 
to 3 inches in length were made in 
the stock plant and in the scion. 
They were tied firmly together as 
in any approach graft. The base of 
the scion was left intact and 
inserted in a vial containing water. 


was 


Several drops of a weak ferbam 
suspension were added to each vial 
to reduce fungal infection. Water 
was supplied to the scion through 
the submerged end during the peri 
od when the union was knitting. 
The vial was tied to the stock plant 
with friction (Fig. 1-C 
Fig, 8). 

After the side and bottle grafts 
were 3 weeks old, the remainder of 
the stock branches above the union 
were removed gradually, The speed 
of removal 
depended somewhat upon the con 
dition of the individual graft and 
the size of the stock, but in most 
instances was completed 12 weeks 
after grafting. The surface of the 
final cut was covered with grafting 
wax to prevent drying out of the 
stock. 


tape and 


of this excess foliage 





Root Stock 
(jrafting under 
on potted stock, 


done 
field 
grafting wildling slash pine stock 
The ‘*stock’’ re 


tree which the 


glass was 


whereas in 
was used, term 
fers to the 
graft is made 

During July, 1952, 2- to 3-year 


upon 


old slash pine seedlings were dug 
up with a ‘‘Council’’ transplanter 
and planted in 9-inch clay pots. 
The monthly 
with 1 pint of a 2-percent solution 


pots were watered 
of 7-6-19 soluble fertilizer to fur 
ther root and 
When the potted 
into the 
January 14, 


top development 


seedlings were 
moved greenhouse on 
1953 they were in an 
condition For 
the field grafting, healthy 2- to 3 


year-old slash pines, growing on a 


excellent growing 


good site, were selected 


Scion Material 
term 


twig which is grafted on the stock 


‘scion’’ refers to the 
for propagation 

The scion material was collected 
on January 27, the first day on 


which grafting in the greenhouse 


was started. It was taken from 10 
vigorously growing slash pine trees 
picked at random in the 20- to 30 
Collection 
made from the branches at the out 
half of the 


crowns, and only the distal ends of 


year age group was 


er edge of the upper 
the primary branches were used for 
scions. The seions were cut to the 
necessary size just before grafting; 
the length depending on the type 
of graft. Only the previous year’s 


growth was used, The lower part 
was stripped clean of the needles 
before grafting 


The 
the field grafting were stored in a 


scions which remained for 


until used 
during the middle of 
Holding back the development of 


refrigerator they were 


February 
the scion is important when the 
growth of the stock cannot be con 


trolled 


Greenhouse Grafting 
After the potted slash pines were 
moved into the greenhouse they 
were fertilized and the soil in the 
The 


temperature in the greenhouse was 


pots was soaked with water 


raised gradually over a period of 9 
weeks to bring the slash pines out 


Fig, 1 
lines of the grid are spaced at 


is placed into a sleft 





The three types of grafts used on 
l-inch intervals. A 


made into the stock plant. B. Side slit or 
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to 3-year-old slash pine stock. The 
Completed eleft graft. The scion 


veneer graft. The 


scion is held in place by binding the union with a grafting rubber which is covered 


yy grafting tape and grafting wax. 


stock with frietion tape 


of the dormant stage. A bottom 


heat of 82° F 


pots, and when grafting started on 


was supplied to the 


January 27 the root activity of the 
seedlings was well advanced. 

As soon as a graft was com 
pleted, the pot was plunged in the 
with a moist 
All the spaces 


between pots were filled with mulch 


beds and covered 


peat-sawdust mulch 


to keep the root systems moist. One 
half of the grafts were kept under 
closed sweatbox conditions for a 
period of 10 days, while the other 
half were kept in the open bench 
Cello-glass-covered sweatboxes were 
built to hold the plants in a moist 
2). Efforts were 
temperature in 
F. dur- 


ing the first 3 weeks by whitewash- 


atmosphere (Fig 
made to keep the 


the closed beds below 70° 


C. Bottle graft 
he base of the scion is placed in a vial filled with water. 


In this modified approach graft 
The vial is tied to the 


ing the glass of the greenhouse and 


by sprinkling water on the walls of 
the boxes. A 
was placed in one of the two sweat 


hygrothermograph 


boxes to obtain a permanent record 
of the temperature and humidity 
around the grafts. 

After 10 days in the closed sweat 
boxes, the lids were opened grad 
ually for airing and a fine mist of 
water was sprayed over the foliage 
At first the lids were opened for a 
10-minute period ; subsequent air 
ings depended upon temperature 
in the greenhouse. The lids 
taken off completely after 5 weeks 


were 


The trees in the pots in the open 
benches were kept moist by operat- 
ing the mist sprayers for ‘4 hour 
during the hot part of each day 
The grafts in the closed frame were 
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Guar? gearr 


Fig. 2, 
conditions. 


Arrangement 


of grafts in 
Several of the grafts are visible through the celloglass cover of a sweatbox 


greenhouse, 


Grafts on the left-hand side were kept 


under bench 


(right-hand 


open 


side 


The overhead sprinkler system was in operation for a short period during the hot part of the day 


placed on the same watering sched 
the lids 
,ottom heat 
throughout the experiment by ther- 


ule after were removed. 


was maintained 
mostatically controlled heating ca- 


bles. 


Field Grafting 


During the period of February 
16-20, 1953, the scions which had 
been were 
The 
soil was moist and the temperature 
had been favorable for the start of 
The 
grafts were well watered and one 
half of the grafts were covered with 


kept in cold storage 


grafted on the wildling stock 


root activities completed 


individual humidity chambers, con 
black paper. A 


layer of wet 


structed of roofing 
t-inch 


mulch was placed around the base 


peat sawdust 


of the stock, covering an area with 
a 10-inch The 
cylinder was held upright by sta 


radius tar-paper 
pling it to a stake driven into the 
The top was covered with 
pane the moisture 
around the plants (Fig. 3 


ground 
a glass to seal 

The humidity chambers remained 
closed for the first 10 days, after 
which time they were opened for a 


short period each day. Pine straw 


was placed on each glass pane to 
shade the grafts and keep the tem 
peratures from rising too high, The 
glass panes were removed 5 weeks 
after the start of the field grafting 

Both the covered and uncovered 
grafts were the 
first 4 months after grafting when 
soil ap 


watered during 


ever the upper layer of 


peared dry 


A hygrothermograph was placed 
in a humidity chamber to obtain a 
permanent hu- 
midity and temperature surround 
ing the grafts during the period in 
the closed boxes. Thermometers in- 
serted through the walls of several 
of the humidity chambers were 
helpful in checking the current 
temperatures within the chambers 


record of relative 


General view of part of the grafting plot in the second-growth slash pine 
The grafts in the foreground are bottle grafta which were established under 
The humid 
those 


Fig. 3. 
stand 
open conditions. Two sizes of sweatboxes were built to cover the grafts 
bottle and veneer grafts were 36 inches high 
were 18 


while 


ity chambers over the 


covering the cleft grafts inches 
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TABLE 1,-~—ANALYSIS OF VARIANCE OF SUCCESSFUL SLASH Ping Gerarr UNIONS. 


] xX 1 /(X +1) 
Ail. Data Wenn TRansroxnmep, Six + SIN 
VN+1 


Basis 


VY N+1 


Degrees of 


Source of variance freedom Mean square 
893.041 N.S. 


154.074 


Location 

Error (1) 

Cover 

Location X eover 

Error (2) 

Graft 

Graft X location 

Graft X eover 

Graft X location X cover 
Error (3) 


} 83.184 
; 8,477.927*** 
3,116.534** 
5,594.446*** 
245.806 N.S. 
221.709 


**Exceeds mean square error, 1% level of significance. 


***Exceeds mean square error, 0.1% level of significance. 
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Frio. 4.—Craphical representation of successful graft unions, The average results for 
the three types of grafts are plotted against the environmental condition under 
which the grafts were kept. When veneer and cleft grafts were kept under sweatbox 
conditions a greater number of successful unions were obtained, whereas the closed 
humidity chambers had a depressing effect on the bottle grafts in both the green 
house and in the field, 


Statistical Design 
A randomized block design was 
used having 2 blocks each with 10 
individuals per treatment. The 
test was split between 2 locations 
and between 2 conditions within a 
block, 


Results 
The relative humidity in the 
closed sweatbox in the greenhouse, 
as measured with a recording hy- 
grometer, remained very even dur- 
ng the 2-week period. At the start 


it rose to 99 percent but had 
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dropped to 90 percent after the 
first 2 hours. The humidity re- 
mained close to 90 percent during 
most of the 2-week period while the 
sweatbox was closed, 

The plan called for maintaining 
an air temperature below 70° F. 
during the first 2 weeks. However, 
all efforts failed to cool the atmo- 
sphere to the desired temperature 
in the The average 
night temperature was 68° F. but 
during the early part of the after- 
noon temperatures up to 85° F. 


greenhouse. 


were recorded. 

The humidity within the sweat 
box in the field remained around 
99 percent during the first 6 days 
but dropped to about 95 percent 
for the remainder of the ‘‘ 
period. The temperature fluctuat- 
ed considerably. The lowest night 
temperature recorded was 41° F., 
while afternoon 
casionally rose to 100°- F. Instan- 
taneous readings with glass ther- 
mometers gave temperature read- 
ings of the atmosphere in several 
of the humidity chambers of up to 
114° F. 

Temperatures in the sweatboxes 
in the field and greenhouse were 
always higher than the tempera- 
tures of the surrounding 
sphere during the sunny part of 
the afternoon. 

The transformed 
number of 
months after 
jected to the analysis of variance, 
the results of which are presented 
in Table 1. In Figure 4 the aver 
age results are shown for both the 
field and greenhouse grafting. 


closed’’ 


temperatures 0oc- 


atmo- 


data for the 
unions 8 
sub- 


suecessful 


grafting were 


There was no significant differ 
ence between the total number of 
successful grafts in the greenhouse 
and in the field. The average per- 
cent suecess for all treatments in 
the greenhouse was 39, while 33 
percent of the grafts in the field 
were successful. 

The total number of successful 
unions for grafts under the sweat- 
box condition was not significantly 
greater than for grafts in the open. 
The average percentage of unions 
under the sweatboxes was 37 per- 
cent, and the average for grafts in 
the open was 36 percent. 
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The type of graft, however, had 
a highly significant effect. Bottle 
erafts yielded the highest number 
of successful unions, namely 62 
percent, while only 14 percent of 
the eleft grafts were successful. 
Only 32 percent of the side-slit 
grafts succeeded 

The interaction between type of 
graft and location was highly sig- 
nificant and the effect 
pronounced for cleft and veneer 
grafts. The average percentage for 
these two methods was 34 in the 
greenhouse, while only 12 percent 


was most 


of the cleft and veneer grafts were 
successful under field 
Bottle grafts gave better results in 
the field, (75 percent) than in the 
greenhouse (50 percent). 


conditions, 


There was a highly significant 
interaction between type of graft 
and from 
Figure 4, the sweatbox had a bene 
ficial effect on the cleft and side- 
slit grafts under both greenhouse 
and field condition, while the cov- 
ers had a depressing influence in 
both loeations on the bottle grafts 

The obtained 
with bottle grafts on wildling stock 
in the field under open conditions, 
the unions 
were the green- 
house grafting, bottle grafts under 
open bench conditions yielded the 
highest results; 75 percent of the 
bottle grafts had formed 
after a 3-month period. 


cover. As can be seen 


best success was 


where 95 percent of 


suecessful. For 


unions 


Discussion and Conclusions 

The results of this study prove 
without any doubt that slash pine 
scions mature 
grafted successfully under various 
conditions. fundamental 
facts which were observed during 
this study should be of great help 
in devising satisfactory techniques 
to graft other conifers. One of the 
important points is the effect of 
water relations during the initial 
critical period. 

Under open field conditions, 
where the relative humidity was 
comparatively low, the only sue- 
cessful unions were obtained with 
bottle grafts. Veneer and cleft 
grafts failed completely and most 
scions had dried out and died after 
10 days. The stock was unable to 


from trees can be 


Several 


supply the necessary amount of 
water to the scion. Water lost by 
transpiration could not be replaced 
as the contact layer between stock 
and scion impeded the movement 
of water between the symbionts. 
The meristematic tissue along the 
cut surfaces became dried out and 
no bridging callus tissue could be 
formed. However, 
or cleft grafts were placed in an 
atmosphere with a high 
humidity, grafts 
obtained. This would indicate that 
transpiration was reduced to the 
point where it did not desiceate the 
and allowed and 
stock to form a union. 

Placing both and cleft 
grafts under sweatbox conditions 
their successful unions, 
while bottle grafts kept under these 
conditions had a smaller number of 
successful unions. This fact brings 
out the importance of temperature 
on the knitting of a union. The 
average temperature in the sweat- 
boxes in the greenhouse and in the 


when the veneer 


relative 


successful were 


tissue the scion 


veneer 


increased 


fieid was always considerably high- 
er than under open conditions. This 
higher was 
pressing enough to completely off 
set the beneficial effect of the high 
humidity for the cleft and veneer 
grafis, but it had a significantly 
the bottle 
grafts which were not dependent 
upon high humidities. The success 
of the cleft and bottle grafts un 
sweatbox would 
probably have been greater if the 
temperature had remained at a 
lower level. The buds of the scions 
under the sweatbox started to elon- 
gate within 2 days, and after 1 
week up to 1 inch of growth had 
been added. This newly formed tis 
sue was easily invaded by fungi 
and bacteria which were detri- 
mental to the scion and fungal hy 
phae became very pronounced on 
some of the rapidly growing scions. 


temperature not de- 


depressing action on 


der conditions 


Cleft grafts gave the lowest num- 
ber of successful unions. Pines in 
general do not develop root pres- 
sures under normal conditions, and 
this fact appears to be one of the 
main reasons for the low number 
of successful cleft graft unions. As 
no vascular connections are estab- 
lished for several weeks after graft- 


S41 


ing, the suction force provided by 
evaporation from the needles is not 
adequate to pull water from the 
roots into the upper parts of the 
plant. In most instances the root 
tips had turned brown within 2 
weeks after the tops were cut off. 
The only successful cleft grafts 
were obtained with plants where 
either a small living limb was be 
low the cut surface or where an 
epicormie branch formed on the re 
maining stub shortly after graft- 
ing. Evidently some green foliage 
is required to act as a pump in 
supplying water and nutrients 
from the roots of the stock to the 
scion. This would indicate that in 
order to obtain cleft 
grafts in slash pine a branch should 
be left on the stock to keep the 
stock alive until 
tions between the stock and seion 
have formed, 

The bottle grafts in the field gave 
better results than those placed in 
the greenhouse. The condition of 
the stock and the environment 
probably account for this differ 
ence, Potted slash pines, even when 
in fairly large pots, do not appear 
as healthy as plants which have a 
larger space for their root develop 
ment, 


successful 


vascular connee- 


Moving potted plants from 
location to another 
about a sudden change in environ 
ment which probably is not with 


one brings 


out consequence, The bottle grafts 
in general developed the most sat 
isfactory union. 

bottles left on the 
trees without cleaning for at least 


Some were 
70 days and no adverse bacterial or 
fungal growth was evident. Hitt 
(4) recommended that in bottle 
grafting poplar scions, the base 


of the scion which is placed in the 
water must be cut off, about one- 
quarter of an inch each 10 days 


sé 


and that ‘‘every 10 days the vial 
must be removed and washed clean 
of all dirt, bacterial growth, ete.’’ 
This precaution against infection 
was not necessary with pine scions, 
possibly as a result of the beneficial 
effect of the ferbam powder which 
was added to the water. 

Storing the scions in a refriger- 
ator to retard growth was probably 
beneficial, as the grafts in the field 
were successful. This storage peri- 
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od heid back the activity of the 
scion while the stock plants con- 
tinued their normal development. 

The main purpose of the study, 
namely to develop a suitable graft- 
ing technique for slash pine scions 
from mature trees, has been ful- 
filled. In future grafting studies a 
large number of successful grafts 
should be obtained by grafting on 
slash pines growing in 2- to 4-year 
old plantations during the early or 
middle part of February. The bot- 
tle-graft method, although the most 
time-consuming method tried, 
should be used. Partial shade can 
be provided by placing a sack over 
a temporary post and slanting it to 
shade the scion during the hottest 
part of the day. The planted seed- 
lings should be fertilized prior to 
grafting and liberated from any 
competing vegetation. Grafting di 
rectly onto stock in the field will 
save a great deal of preparatory 
work which is necessary for green- 
house grafting. 

If, however, greenhouse grafting 
is desirable, the bottle grafting 


technique under open bench con- 
ditions should be used in a shaded 


greenhouse 
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Surviva's and Heights of 
Various Grades of Red 
Spruce Transplant Stock 


In the spring of 1943 unhealthy 
noticed in 
throughout the (2-2) transplant 
beds of red spruce (Pwea 
at the U. 8. Forest Service 
Nursery at Parsons, West Virginia. 


trees were groups 
rubens 


Sarg 


Isolations from the roots and stems 
of these trees did not yield any 
pathogenic fungi; hence it was de- 
cided that the trouble was related 
to localized unfavorable soil con- 
ditions in the nursery. 

In the usual U.S. Forest Service 
grading practice, all abnormal 
planting would 
discarded, and only healthy trees 


stock have been 


would have been retained for field 
planting. 
pose of this experiment to gain in- 


However, for the prr- 
formation on the relation of plant 
ing-stock quality of red spruce to 
height 


nursery trees were graded 


vrowth, the 
Kig. 1 
100 


survival and 


into five condition classes of 
trees each, as follows: 
Class A.—Healthy, 


dark-green crown and exceptional 


large 


with 


ly good root development 
Class B.—HWealthy, 
and root 


with eood 


crown average develop 
ment. 
Class C 


trace of chlorosis in crown and be 


Slight ly diseased, with 


low-average root development 
Class D.—Moderately 
with considerable 


diseased, 
chlorosis in 
crowns and poor root development 

Class E. 


severe 


Severely diseased. W ith 


chlorosis in crown and 
dwarfing of both crown and roots. 

In April 1943 the 500 
were outplanted at an elevation of 
3.600 feet 


site on the Monongahela 


trees 


on a cool, rich, 1-acre 
National 
Mountain 


County, 


Backbone 
lire Tucker 
West The 


planted in randomized biocks of 20 


Forest, near 
Tower in 
Virginia trees were 
trees for each class. The plantation 
from 1944 
1954, at 
and 
recorded (Ta 


was examined annually 
to 1948. 
which 


and again in 


time survival height 
measurements 


ble 1) 


were 


Examples of 
D, and &. 


the grades of 


Total survival 11 years after the 


plantation was established varied 
from 69 percent for the better stock 
to 30 percent for the poorer stock 
During the same period, average 
heights of the residual trees varied 
feet for class D 


for class A 


from 5.6 trees to 
7.9 feet 


In classes (, D, and E there was 


trees 


significantly lower survival than 
A and B. Classes D and 
KE. showed significantly lower 
There 
survival difference between classes 
D and EF. Although mortality for 
all classes was heaviest during the 


for classes 
sur 
than class C 


vival was no 


first growing season, it continued 
at a fairly uniform rate for each 
class. 


TABLE |] LA 
SEEDLINGS, 


Year of 
examination B ( Dp 


Survival by grade 


Percent 


1943 7 7 60 
1944 { ) 5 58 
1945 66 48 
1946 66 $5 
1947 65 44 
1948 j 61 

1954 


planting stock 


Dp HeIGHT GROWTH FO! 
1943 TO 1954 


tested. Left to right, grades 


An analysis of variance of the 
differences in height growth during 
the ll-year period showed a sig 
nificant difference at the 5-percent 
A and B and 
Differences in 


level between classes 
classes D and FE 
height growth between class C and 
all other classes were not signifi 
cant. 

The results of this study indicate 
the importance of healthy planting 
stock as a factor in subsequent sur 
and height growth of red 
spruce in plantations. 

Jesse D. Diturr 

Vortheastern Forest Experiment 


Station, Forest Service, U. 8 


vival 


Dept, Agriculture, 
Upper Darby, Pa. 


Five Grapes or 2-2 Rep Srrvuce 


Average height, by grade 
B ( D 


Feet 


7 
~ 
|] 
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Response of Black Locust to Phosphate Fertilizer’ 


Thousands of acres in Oklahoma 
have been planted to black locust 
(Robinia pseudoacacia, 1.). The 
plantings were made chiefly for 
the control of erosion and for fence 
post production. Many of these 
plantings have failed, due to site 
deficiencies (as might be expected 
where badly eroded land is plant- 
ed) and attacks by the locust borer 
(Cyllene robiniae, Forst.). 

The purpose of this study was to 
determine if superphospate (Cal- 
cium metaphosphate, Ca(PO,)? ap- 
plied to an established stand al- 
ready showing signs of stagnation 
will restore vigor, inerease the 
growth rate, and lessen the damag- 
ing effect of the locust borer. 

A review of the literature on 
fertilization of forest tree species 
indicates that while the effects of 
fertilizers of various kinds are un 
predictable and largely disappoint 
ing, the application of phosphate 
black locust 
results in 


to seedling showed 


striking increasing the 
rate of diameter and height growth 
and total weight of the plants. 
The black locust plantation se 
lected for the study is located in 
east central Oklahoma, in a 45-inch 
rainfall belt, on level upland agri 
cultural soil very low in available 
phosphorus (0 to 2 parts per mil- 
lion). Clay content varied 
) to 24.4 percent, sand from 33.6 
percent to 47.6 percent, silt from 


from 


37.4 percent to 52.4 percent 

The fertilizer was applied at the 
rate of 150 pounds and 250 pounds 
of phosphorous (P205) per acre, 
and was evenly broadcast, without 
soil disturbance, on the surface. 

In studying results of the experi- 
ment, chief reliance was placed on 
(1) the differential rate of diameter 
inerease, (2) progress of differen- 
tiation into crown classes, and (3) 
fluctuations in the borer infesta 
tion 

During the first two years follow 
ing the application of the fertilizer, 


the diameter growth apparently 
was stimulated somewhat in the 
1Abstract of Research Project #629 


bearing the same title, Oklahoma Agri 
cultural Experiment Station, 1954, 


fertilized plots. The effect was 
greater in the first than in the 


second year, and greater at the 150 
pound level than at the 250 pound 
level. Five years after application, 
there was no significant difference 
between fertilized plots and check 
plots as regards diameter increase. 

In an effort to discover whether 
the addition of more phosphate 
would have an effect, one plot was 
refertilized at the 150-pound level, 
and one check plot received a treat- 
ment at the 150-pound level. At 
the terminal examination, one year 
later, no effect of these applications 
was discernible. 
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The study likewise showed no 
significant relationship between 
fertilization and thrift, mortality, 
or stand differentiation. 

The marked decline in the borer 
infestation which occurred over the 
five-year period of study was ob- 
served on the check plots as well as 
the fertilized plots. 

In view of the results obtained, 
it is necessary to conclude that 
under the specific conditions of this 
study, the use of superphosphate 
on black locust cannot be recom- 
mended as an economically desir- 
able practice. 

Nat WALKER 
Oklahoma A &M 
Stillwater 
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Bitterlich’s 
“Spiegelrelaskop”—a 
Revolutionary General-use 
Forest Instrument 


The plotless method of determin- 
ing basal area, whether crudely ap 
plied by use of the thumb width or 
a penny or more carefully done 
with a precise angle or wedge, has 
been tested and accepted as a valu- 
able addition to the technique of 
cruising; so, when Harald Sutter, 
an Austrian graduate student, 
brought with him the German in- 
strument invented by Dr. Bitter- 
lich of Austria, the discoverer of 
the Angle Method! of plotless cruis- 


"Bitterlich, W. ‘‘ Die Winkelzahlprobe’’ 
Allgemaine Forst-und Holzwirtschaftliche 
Zeitung, Volume 59 (1/2): 4-5. 1948, 





Fie. 1. 


compact size. 


The Spiegelrelaskop showing its 


ing, which utilizes the method and 
provided for many other field uses 
in addition, it was worth checking. 
The checks revealed that the initial 
doubts of the plumb-bob principle, 
upon which the instrument is con- 
structed, were removed by its in- 
genious application and its use 
made possible the wide variety of 
measurements that had been incor- 
porated. The instrument had Hop- 
pus seales for British use which 
were not particularly useful in 
U.S., so a topographic scale for 
chaining and height measurements 
was suggested. The original use of 
a 2 foot horizontal stick attached 
to a tree as a range finder for an 
odd distance was not considered 
valuable, so Bitterlich in his Amer- 
ican model of the ‘‘Spiegelrelas- 
kop’’ invented a completely new 
range finder based on the chain as 
a unit of distance. 

Bitterlich’s ‘‘Spiegelrelaskop’’ 
(Figure 1) is an instrument that 
measures a tree’s diameter directly 
to any height that stem visibility 
permits, estimates basal area by 
Bitterlich’s Angle Method with ef- 
fect of slope automatically correct- 
ed (it includes a choice of angles 
for stands of different average 
diameter and density), establishes 
distances of one or one and a half 
chains without a tape for any slope 
through its fixed distance range 
finder, measures heights, and reads 
slope on percent, degree, and topo- 
graphic seales (Seales P, D, T, of 
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Fig. 2. 


Figure 2). It is a ruggedly con- 
structed, compact, light, hand in 
strument with a single moving part 
the The 


base is provided with a tripod soek- 


(not including brake 
et for use where precise measure 
ments are required. 

The moving part of the instru 
ment is a weighted wheel, upon the 


surface of which the seales are 
printed. The instrument has a wide 
field, quick stabilization of the 


wheel which gives a steady reading 
not readily disturbed by the aver 
age hand tremor, plenty of light, a 
clear view of scales superimposed 
on the lower half of the view by 
means of prism, mirror and lens, 
and a line of sight of no thickness 
with the corresponding reduction 


in angular error. 


Figure 2 illustrates the scales by 
which the Relaskop accomplishes 
its many purposes. It shows the 


scales unwrapped from the wheel 
and indicates the manner in which 
the readings either adjust for slope 
where slope is an interfering fae- 
where 
slope or height is the desired fac- 


tor or measure the slope 


tor. Any particular reading can 
be fixed for checking by setting the 
brake (releasing the brake button) 

The usual instrument employing 
Bitterlich’s principle has a factor 
of 10 which when multiplied by the 
number of trees counted the 
plot center that intercept an angle 


from 


greater than 104.8 minutes, gives 
the basal area in square feet per 
acre. If the number of trees count- 


ed are separated by species, the 
composition of the stand in terms 
of of the individual 
species is obtainable. By determin- 


basal area 


} 


° 
7 - 
- ° 


ing factors for each site class, the 
basal area figures can be converted 
directly species. 
The method the 
number of plots necessary to get 
a reliable estimate of density, but 


into volume by 


does not reduce 


it does speed up the job of mea 
surement as plot boundaries and 
distances are unnecessary. How 
ever, the use of an instrument lim- 
ited to the single factor 10 has all 
the limitations of using an average 
value for any other variable popu 


lation. Stands vary in density and 


in size of the trees between wide 
extremes. In a dense stand the fac 
tor 10 reaches so far out from the 


plot center that there is introduced 
the serious error of a wrong count 
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Illustrates the scales unwrapped from the pendulum wheel with the code to 


* e - 


the the base 


scales at 


whether a tree is lost in the confu 
sion of numbers or is bypassed he 
behind 


A larger angle, i.e., 


cause unseen the stems of 
its neighbors. 
a larger factor, shortens the plot 
radius in a given stand, thus re- 
ducing the number of trees to be 
counted and the likelihood of a tree 
escaping observation. In the case 
the factor 10 


fails to reach far enough to give 


of a scattered stand, 


a reasonable number of trees; so a 
smaller angle, ie., smaller factor, 


reaches farther and samples a 


In the same manner, 
the accuracy or convenience of the 


estimator may be served when deal 
large trees by 


greater area 


with small or 


varying the size of the factor 


ry 
ing 


for distance 


























Fig, 3. 


An 





enlargement of the code to the scales of the Relaskop 
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In the ‘‘Spiegelrelaskop’’ the es- 
timator has a choice of the factors 
5, 10, 20, or 40 with no change nec- 
essary other than reading on a dif- 
ference seale. In figure 2, the mar- 
gin marked ‘‘0’’ is the common 
side of all angles; for a factor 5, 
all trees greater than the angle be- 
tween ‘‘0’’ and the margin ‘‘5’’ 
are counted; for a factor 10 be- 
tween ‘‘0’’ and ‘‘10”"’; for a factor 
20 between ‘‘0’’ and ‘*20’’ and for 
40 between ‘‘0’’ and ‘‘a.’’ The 
principle of the automatic slope 
correction is the reduction of the 
angle a tree must intercept in pro- 
portion as the slope steepens. A 
specific tree at a given horizontal 
distance from the observer should 
be counted if it intercepts an angle 
greater than the critical angle; if 
the same tree at the same horizon- 
tal distance is on the slope, then 
its slope distance distorts its rela- 
tive size unless the critical angle 
is changed as the slope changes 
Bitterlich’s pendulum wheel turns 
as the line of sight moves up or 
down and reduces the critical angle 
so that all are read as 
though on a horizontal surface, 


stands 


The distance between ‘‘a’’ and 
‘*b’’ in Figure 2 is equal to 24 
a horizontal distance of 
66 feet (or 36 inches at 99 feet). 
The three white zones and three 
black zones (in the instrument the 
black and white zones are trans 
parent as they are seen only by 
reflection) divide ‘‘a-b’’ into six 
parts—each the equivalent of 4 
inches. Diameters may be estimated 
to the nearest inch at 66 feet. For 
use with trees greater than 24 
inches in diameter the ingenious- 
ness of the instrument becomes evi- 
dent again. Between 24 and 48 
inches (using 66 feet) the estima- 
tor should hold ‘‘10"’ on margin of 
tree and read 24 inches for the dis- 
tance ‘'10’’ to *‘a’’ plus the read- 
ing of the diameter seale. For 
trees between 48 and 72 inches, he 
should hold ‘‘0’’ on edge of tree 
and read 48 inches for ‘‘0’’ to ‘‘a.’’ 
Trees of any diameter may be 
measured by varying the distance. 


inches at 


It is apparent from a study of 
the seales that the elimination of 
the slope factor in measuring d.b.h. 
permits the direct measurement of 





diameter at any height in a par- 
ticular tree. The ingenuity of the 
instrument’s construction, which 
permits all scales to be read simul- 
taneously, becomes important when 
measuring diameters at particular 
heights on a tree. The height (Seale 
T) and diameter may be read si- 
multaneously with no chance of 
losing the point of observation 
while changing from one instru- 
ment to another. 

The Relaskop’s range finder’s 
simplicity is possible because it is 
designed to measure only the 66 
foot and 99 foot horizontal distance 
from a tree regardless of slope. A 
six foot stick is held or leaned ver- 
tically against the tree and the ob- 
server takes a reading of the slope 
from the approximate distance and 
locks the wheel at that reading. 
The stick intercepts the distance 
between the margins ‘‘b’’ and ‘‘d’’ 
when the observer is precisely 66 
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feet distance. The instrument needs 
to be turned 90°, after the wheel is 
locked at the slope, and the stick 
measured parallei and at the line 
of sight. The distance between the 
margins ‘‘b’’ and ‘‘e’’ intercepts 
the six foot stick at a distance of 
99 feet. 

The ingenuity Dr. Bitterlich has 
shown in his design of the ‘‘Spie- 
gelrelaskop’’ which enables it to 
reduce many complex problems of 
forest measurements to the turn of 
a wheel can only be described as 
revolutionary. T. W. Dante. 

Professor of Silviculture 

School of Forest, Range, & 
Wildlife Management, 

Utah State Agricultural College, 
Logan 

HARALD SUTTER 

Fulbright Graduate Student, 
Diploma Ingenieur with 

Staatbundes Forstverwaltungen 

of Austria 
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Seedfall and Cutting 
Systems in Texas 
Shortleaf Stands 


In the good seed year of 1951, a 
study in east Texas indicated im- 
portant variations in seed produe- 
tion from shortleaf pine stands 
subjected to various types of re- 
production cuttings. The study 
also yielded useful information on 
the pattern of seedfall. 

When they were cut in the win- 
ter of 1949-50, the stands were 
about 55 years old and essentially 
even-aged. They contained from 6 
to 15 M bd. ft. per acre, Interna- 
tional 14-inch rule. Three systems 
of eutting were used: single-tree 
selection, 30-tree shelterwood, and 
strip cleareutting. Cutting areas 
were from 12 to 15 acres in size; 
seed catch was not seriously af- 
fected by adjacent stands except 
for the strip cutting, where strips 
were 1.67 to 2.08 chains wide and 
seed was supplied by adjacent un- 
disturbed timber. Seedfall was 
sampled in two stands cut by each 
of these three systems, eight quar- 
ter-milacre traps being located in 
each stand. 

Beginning late in October 1951, 
the traps were examined at weekly 


and the seed collected. 
Weekly collections were continued 
until seedfall abated at the end of 
January 1952. Thereafter, collec- 
tions were made every two to three 
weeks until June, when seedfall be- 
came negligible. 

Seed lots were kept separate and 
stored in a household refrigerator 
until germination tests were begun 
on March 21. Seeds collected after 
that date were placed directly in 
the germination dishes without the 
period of refrigeration. These tests 
were made in glass baking dishes 
with vermiculite as a medium. Aft- 
er 60 days the ungerminated seeds 
were cut to determine soundness. 


intervals 


Best Seed Fell First 


The traps caught a total of 14,- 
401 seeds from the 1951 seed crop. 
The heaviest fall occurred in No- 
vember, when 59 percent of the 
total came down. One percent fell 
in October and 25 percent in De- 
cember. By the end of March most 
of the remaining 15 percent had 
fallen. During the previous year 
the same traps in the same loca- 
tions caught a total of only 34 
seeds, but they fell in a similar pat- 
tern, most of them in November. 
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TABLE 1. 


Stand 
Silvienltural system 


Strip cleareutting B-4 
B-3 

Single-tree selection B-1 
B-2 

30-tree shelterwood B-9 
3-10 


The periods of highest seedfall 
followed or coincided with sharp 
drops in temperature. Though oft- 
en preceded by rain, such temper- 
ature drops in this area usually re- 
sult from the advent of cold fronts, 
and are accompanied by low hu- 
midity and high winds from the 
north and west. These factors may 
be more important than either tem- 
perature or precipitation in deter- 
mining the distribution of seedfall. 

The seeds that fell late in the 
season had much lower germinabil- 
ity than those collected early. Gross 
germination declined from about 
65 percent for collections made in 
the latter part of October to about 
27 percent for those made in the 
early part of the following May. 
This decline was due mainly to the 
greater proportion of empty seeds 
found in later collections. While 
this fact is of small importance in 
nursery plantings where clean 
sound seed is used, it suggests early 
seedbed preparation to take ad- 
vantage of more viable early seed- 
fall for natural regeneration. 

Germination of full seeds was 
also lower in lots collected later. 
Full that fell in October 
showed a germination of 87 per- 
cent, while full May seed germin- 
ated about 71 percent. 


seeds 


Seedfall and Silvicultural System 


Seedfall varied greatly on areas 
cut by similar systems. The instal- 
lation was not sufficiently replic- 
ated to detect statistically signifi- 
cant differences between systems, 
but, as Table 1 shows, such differ- 
ences might be large. Although 
eutting released seed-producing 
trees only 19 to 22 months prior to 
the maturity of the 1951 seed erop, 
this does not rule out the possibil- 
ity that the different intensities of 
release were responsible for some 


SeepraLL RANGE Per TeaP AND AVERAGE PER ACRE 


number 





BY STANDS, 1951-52 


Seedy 
per trap 


Seeds 
per acre 


Number Thousands 


65-102 330 
135-247 752 
211-337 1,090 
239-316 1,150 
317-400 1,436 
529-819 2,441 


of the differences in seed produc- 
tion. 

Traps on clearcut strips regis- 
tered the lowest seedfall, averaging 
541,000 seeds per acre. These strips, 
of course, lack the parental over- 
story that remains on the selection 
and shelterwood areas: seed came 
only by tateral spread from the ad- 
jacent stands. 

Both the 30-tree 
shelterwood cuttings left seed-bear- 


selection and 
ing overstories, beneath which the 
traps afforded a direct measure of 
seed production. The eatch under 
the selection stand averaged 1,120.- 
000 seeds per acre, while that un- 
der the shelterwood averaged near- 
ly two million. Apparently the 
selection system either gave insuf- 
ficient release to stimulate as much 
seed production as the shelterwood 
system, or else it resulted in cut 
ting some of the best seed trees. 
E. A. Hess 
Southern Forest Experimental 
Station, Forest Service, U. 8. 
Department of Agriculture 
New Orleans, La. 
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Repeat Burns Reduce Small 
Stems in Texas Big Thicket 


Prescribed spring burns repeat- 
ed at short intervals can effective- 
ly reduce understory hardwoods in 
the Big Thicket type of southeast 
Texas. Surveys on 3- to 7-year-old 
demonstration burns show signifi- 
cantly fewer small shrub and hard- 
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wood stems as number of burns in- 
crease, 

Of four pairs of 80-acre plots, 
one was burned once, in the spring 
of 1948 ; a second pair twice, in the 
spring of 1948 and 1951; a third 
three times, in the spring of 1948, 
1951, and 1952. The fourth pair 
was unburned. Stands were typi- 
cal of this flatwoods area. Lob- 
lolly pine was more abundant than 
shortleaf pine in the sparse pine- 
hardwood saw-timber  overstory, 
beneath which small hardwoods, 
shrubs, and interlacing vines pre 
cluded pine regeneration. Com- 
monest understory species are oaks, 
gums, yaupons, haws, arrowwood, 
candleberry, and huckleberry, 

Prescribed burns were made 
when wind and fuel moisture per- 
mitted moderately complete and 
rapid spread, without excessive 
risk to the overstory stand. Dam- 
age to merchantable trees was neg- 
ligible. 

Stems in the 1-, 2-, and 3-inch 
stump diameter classes were count- 
ed on 24 systematically spaced 
milacres on each plot in November 
1954. Results are shown in Table 
1. The linear correlation between 
total number of 1-, 2-, and 3-inch 
stems (Y) and the number of fires 
(X) is highly significant and can 
be expressed in regression 
as Y = 2778 — 731X 

The indicated reduction of 731 
stems for each additional fire treat 
ment refleets both cumulative kill 
by reburning and inereased  re- 
establishment of small stems over 
the longer period since the first 
and second burns. Evidently re- 
peated treatments will be needed 
to achieve and maintain substan- 
tially reduced understories in the 
Big Thicket type. 

T. A. Harrinaton and 

G. K. STernenson 
Southern Forest Experiment 
Station, Forest Service, U. 8. 
Department of Agriculture 
New Orleans, La. 
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TABLE 1.—NUMBERS OF Srervp AND SMALL Hagpwoop Srems Per Acke. 
Size class 0 burn 1 burn 2 burns 3 burns 
l-ineh 1,708 1,354 1,104 833 
2-ineh 708 354 27 104 
3-inch 306 208 104 ‘83 
Total 2,812 1,916 1,479 520 











Points of View 


Some Comments on Fire Law Enforcement in the South 


Henry Sipe’s comments in the 
September issue of the Journa’ 
on the Lehman-Vogenberger arti- 
cle on TVA five control activities? 
are challenging, timely, and perti- 
nent. They come from a qualified 
and successful practitioner of the 
art of fire law enforcement and 
should not be dismissed casually. 
Certainly the apparent continued 
increase in number of forest fires is 
not something about which the for- 
estry profession can be complacent. 
It seems to me, however, that we 
ean afford to be somewhat philo- 
sophical about the law enforcement 
angle. 

After almost thirty years of 
work in several parts of the United 
States—ineluding five years of 
fairly intensive and reasonably 
successful fire law enforcement on 
the Eastern Shore of Maryland 
1 am eonvineed that the degree of 
law enforcement, whether fire law, 
traffic law, or any other one might 
mention, is usually a direct reflee- 
tion of public understanding, in- 
and support. There is a 
wide variation of support not only 
from state to state but frequently 
from county to county within a 
state and even by areas within a 
county. I am satisfied that the state 
foresters in the seven Tennessee 
Valley states, like state foresters 
elsewhere, are enforcing their state 
laws just as vigorously as public 
support will permit. Each year 
witnesses more attempts at law en- 
forcement and a higher proportion 
of the attempts seem to be sueccess- 
ful. The reception accorded to the 
courageous work of State Forester 
Mixon’s organization as featured 
editorially in June 1955 American 
Forests is an example. 


terest, 


18ipe, Henry. Comments on ‘‘The 
role of a regional agency in fire con 
trol.’’ Jour. Forestry 53:669-670. 1955. 

®Lehman, J. W., and Ralph A. Vogen 
berger. The role of a regional agency in 
fire control. Jour. Forestry 53:430-435. 
1955, 


Reflection on Sipe’s letter recalls 
to memory many incidents illus- 
trating the realities of fire law en- 
forcement. Such experiences are, 
of course, common to all foresters 
who have engaged in fire protee- 
tion work, but relating a few of 
them will serve to emphasize the 
point | wish to make. 

About five years ago, in as tact- 
ful a manner as possible, I tried to 
emphasize to one state forester the 
importance TVA attached to better 
fire control in a particular water- 
shed area. He finally exploded 
about as follows: ‘‘Why, man, it 
has only been three years since we 
were able to prevent annual spring 
the state 


‘swingeing’ of house 


lawn.”’ 

In the 1930’s in one Maryland 
county, where railroad fires had 
been commonplace, we were finally 
successful, through rigid enforce- 
ment of a right-of-way clearance 
law, in practically eliminating fires 
from engines. I still recall vividly 
the public scolding I took from a 
landowner whose words were about 
like this: ‘‘T own an old farm out 
along the railroad. Until a few 
years ago, I regularly collected $2 
an acre from the railroad from fires 
which burned over 100 to 200 acres 
or more each year. Claims were 
generally paid without question. 
This was a good source of income. 
I haven't collected a cent during 
the past three years since you fel- 
lows stopped the fires. I can’t sell 
the farm. I wish I had never heard 
of your state forestry depart- 
ment.’’ 

A heart-warming contrast was 
provided in another county. This 
involved a state senator who had 
formerly been a state’s attorney. 
He represented a man who had 
been flagrantly careless in permit- 
ting the eseape of a fire which 
proved to be usually damaging. 
This lawyer, the other man’s coun- 
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sel, mind you, called me aside just 
as we were about to go to trial in 
JP Court and said essentially this: 
**If we go to trial, I will beat you 
on the criminal charge. I would 
prefer not to do this because I 
think what you fellows are trying 
to do in stopping these fires makes 
sense, and I am one hundred per- 
cent behind you. There is no ques- 
tion about the carelessness in this 
case. Why don’t you permit settle- 
ment through payment of the sup- 
pression costs. If so, I believe I 
can assure you that this man will 
never start another fire.’’ 

In another case the state’s at- 
torney initially refused to prose- 
cute four incendiarists where the 
evidence was complete and over- 
whelming. However, our local fire 
warden, who had substantial politi- 
eal standing and who became in- 
censed at this attitude, threatened 
denial of support in the next cam- 
paign which was soon coming up. 
Suecessful prosecution followed in 
short order. 

Here in east Tennessee, we have 
an interesting contrast between fire 
occurrence in the Great Smoky 
Mountains National Park and on 
adjacent privately owned lands. 
A small fire in the National Park 
usually makes the front pages in 
our daily newspapers and is re- 
garded as something of a catas- 
trophe. At the same time a several- 
hundred-aere fire on nearby pri- 
vate lands may get a couple of 
lines in an inconspicuous spot on 
an interior page. Recently, in two 
counties in the Cumberland Moun- 
tains where fire incidence has been 
unusually high, we, in cooperation 
with the state forester, made an in- 
tensive study in an attempt to 
learn why. We ascertained two 
significant facts: 

1. Contrary to previous belief, 
most fires were not started by in- 








knee-high to a hardwood ... 


but watch conifers grow 


when overtopping hardwoods 


are controlled with 


DOW 
BRUSH KILLERS 


Dow brush killers offer a positive means of removing 
hardwood competition to speed the growth of seedling 
conifers. Pine seedlings and other high-value timber 
species mature in a surprisingly short time after chem- 
ical control of overtopping hardwoods gives them 
adequate room, air, sunlight, soil nutrients and 
moisture. 

Dow has developed special-purpose _ silvicides 
Esteron™ 245 and Esteron Ten-Ten—to answer this 
problem, Application to hardwoods can be for the 
release of planted conifer seedlings or as a pre-planting 
treatment. Defoliation of hardwoods occurs soon after 
application and new terminal growth of conifers often 
doubles after an area is released, Esteron 245 gives 
year-around control of most hardwood species, includ. 
ing maple, and most brush species when used for 
foliage application, basal bark or frill treatment. 
Esteron 245 is the most versatile silvicide available 
today—it may be used in either air or ground application 
equipment. Esteron Ten-Ten is useful for control of 
aspen, hazel, alder and willow. 

These specific-type silvicides give you an opportunity 
to regulate costs aceording to the type of vegetation 
that must be controlled. 

We invite inquiries from state and federal foresters, 
lumber companies and tree farmers, Dow sales and 
technical men are available to help assist in this new 
chemical method of hardwood control. THE Dow 
CHEMICAL COMPANY, Agricultural Chemical Sales Depart- 
ment, Midland, Michigan. 


you can depend on DOW AGRICULTUR AL CHEMICALS 
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cendiarists but rather by careless 
debris burners and hunters 

2. Over half the landowners 
where fire occurred were uncon- 
cerned. 

A contrast was provided to this 
attitude by a forest landowning in- 
dustrialist about two years ago in 
Mississippi who publicly threat- 
ened to discontinue all forestry 
programs and liquidate his opera- 
tion unless an acute fire problem in 
his vicinity was corrected. As a 





result, forest protection received 
much supporting newspaper com- 
ment over a several-state area. 
This should help to make law en- 
forcement more effective. 

The point I am trying to make 
is that there is a wide range in at- 
titude on the part of people who 
in aggrerate actually determine 
whether .aws are enforced. Much 
more than the law enforcement 
officer’s skill and attitude is in- 
volved. Injured landowners, state’s 








New — Leck proof 
Model D-102 


danger of leaking. 








Nel-Spot Marking Gun 


The new improved Model D-102 eliminates leaking of paint into handle when gun is 
layed on its side. Can now be transported in car or even in game pocket without 


Another Tree Marking Improvement 


Add the D-102 and its new leak-stopper to all Nelson's other improvements—the re- 
versible nozzle to clear plugging—the cap to prevent paint drying out in nomle— 
Paint you don't have to stir—a can you screw right on the gun. Nelson continues to 
lead the way to improved and more economical tree marking. 


Order your new Model D-102 Today—Dept. JF 11. 
"Over 2,000 Nel-Spot Guns now in service. 


THE NELSON COMPANY ron sountain, mich 
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attorneys, judges, legislators, ju- 
rors, newspapers, and citizens gen- 
erally must insist on law enforce- 
ment, or at least not place obstacles 
in the way, before an enforcement 
officer can do his job. 

There are many signs that the 
public attitude so necessary for 
forest fire law enforcement is de- 
veloping. in an encouraging way 
throughout the South. While prog- 
ress may at times appear to be 
slow, the ultimate goal of a fully 
informed and aroused citizenry is 
glimpsed more frequently. In the 
meantime, we also have statutes 
dealing with such problems as 
drunken driving, embezzlement, 
dog vaccination, murder, gambling, 
juvenile delinquency, fish and 
game, ete. | wonder whether our 
forest fire law enforcement record 
is relatively any worse nationally 
than with these or other kinds of 
human cussedness which continue 
to perplex organized society ? 

Kennetu J. Seiaworrn, Chief, 

Forest Development Branch, 
Division of Forestry Relations, 
Tennessee Valley Authority 
Norris, Tenn. 
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Coming Events 


Kentucky-Tennessee Section 
The Kentucky-Tennessee Section 
will hold its annual meeting December 

2-3, 1955 at Mammoth Cave, Ky. 


National Watershed Congress 

The National Watershed Congress 
will be held December 5-6, 1955 at the 
Statler Hotel, Washington, D. C. 


46th Western Forestry Conference 

The 46th Western Forestry Confer- 
ence and annual meeting of the West- 
ern Forestry and Conservation Asso- 
ciation will be held December 7-9, 1955 
at Portland, Ore. 


Allegheny Section Meeting 
The winter meeting of the Allegheny 
Section will be held February 10-11, 
1956 at the Bellevue-Stratford Hotel, 
Philadelphia, Pa. John R. MeGuire, 
816 Cedar Avenue, Drexel Hill, Pa. is 
in charge of local arrangements. 


2ist North American Wildlife 
Conference 
The 21st North American Wildlife 
Conference will be held March 5-7, 
1956 at the Jung Hotel, New Orleans, 
La. 















Sandvik No. 1 
BUSH-AXE 


WITH 
REPLACEABLE 
BLADE! 





@ SAFER... 
@ FASTER... 

@ EASIER... 

THAN AN AXE— A\S 
FOR BRUSH & SAPLINGS \ 

The thin, flat, razor-sharp 
blade slices easily through 
young, resilient stems. Bal- 
ance and weight for use with 
one hand. Protected blade 
cuts closer to ground. Cir- 
cular and Forester’s Tool 
Catalog is yours on request. 


WRITE DEPT. J 


fIndvik fa & Joo/ | 


DIVISION OF SANDVIK STEEL, INC. 
1702 NEVINS ROAD « FAIR LAWN, N. j. 











| , CARDS 


“9 
“Merry iy BEN Fe 


Your friends will exclaim over and treasure these charming, novel 
CARDS OF WOOD. Wafer-thin, flexible, made of Holly, Pine, Cedar 
and other exquisitely grained woods, 34%4” x 434”, printed with ap- 
propriate designs and messages. 
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Special Offer: Send only $1 for 6 ($1.50 worth) 
assorted beautiful cards with envelopes and illustrated 
folder. You'll want to re-order before Christmas! 


BOOKMARKS OF WOOD make attractive, inexpensive gifts. Made 
of the same lustrous, satiny woods, gay with colored ribbons and 
lustrous tree decorations. $1 for 4 all different, with greeting cards, 
envelopes. Order Now! 


Business Cards, Announcements, Menus 


CARDS OF WOOD Manlius 13, New York 
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Not your “eating” teeth. 

Your saw chain teeth. The teeth that 
make your chain saw an efficient cutting 
tool. 

Keeping your saw chain teeth filed right 
is mighty important. Correctly filed saw 
chain teeth literally give your saw the edge 
...Mmean smoother, faster cutting . . . in- 
creased timber cut . . . longer chain life... 
economy in time and labor. 

To be sure your saw chain teeth are filed 
right: 

(1) Carefully follow manufacturer's in- 
structions when you do your own filing; 

(2) Take advantage of your chain saw 
dealer's professional filing and chain main- 
tenance service. 

When you have a chain saw problem of 
any kind... 


SEE YOUR DEALER 





































































































Yours for saw chain 
/ { ly ot its best. 
A -Fast-File Sreddie 
AR r@ OF OREGON 
S y, 
“« 
i; J OUR i 
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i; ! i : Wits 
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The death of Walter Mulford on 
1955 at St. Helena, 
Calif., brings to a close an eminent 


September 7, 


career in professional forestry edu 
Forty-two of his 46 years 
of active service to forestry were 


cation 


spent in teaching and academic ad- 
ministration at California, Cornell, 
Michigan, and Yale 

Born in Milville, N. J., Septem 
ber 16, 1877, Walter Mulford grad- 
uated in agriculture at Cornell in 
1899. Two years later he earned 
the degree of forest engineer from 
the same institution as a member of 
the first 
classes in America 


His 


ment was to establish the state for- 


professional forestry 


initial professional assign 
estry organization of Connecticut 
There he was the first 
United States to hold 
state Between 
1906 temporary 
the then 
Mulford first hand contact with the 
UU. § the 
Aft 


er brief periods as an assistant at 


man in the 
the title of 
1904 


assignments 


forester and 
with 
jureau of Forestry gave 
during 


Forest Service 


period of its dynamie growth 


the Yale School of Forestry, he was 
appointed as assistant professor of 
forestry at the University of Mich 
1905—the 
forestry 


American 
the 


igan in first 


trained teacher in 
country 

Initially, Mulford was ‘‘the oth 
er half’’ of the Forestry 
ment at Ann Arbor under Filibert 
Roth. He remained there until 
1911 when Liberty Hyde Bailey in 
duced him to return to Cornell to 


Depart 


rebuild forestry instruction which 
had there 
years before. During the ensuing 


been abandoned eight 
three years as professor and head 
of the Department, he not only re 
stored professional forestry educa 
tion to the Cornell campus but also 
planned and supervised the con 
struction of Fernow Hall 

Shortly the first World 
War, Mulford agreed to go to the 
University of California to estab 


before 


lish a new forestry school there, He 
arrived in Berkeley in 1914 and re 
sided there for the 
his life. 

As professor and head of the Di 
vision of Forestry in the College 
of Agriculture, Mulford launched 
the California program that same 


remainder of 


Walter Mulford (1877-1955) 


year. In 1939 the Division of For 


estry was designated a Depart 
ment. The final goal was achieved 
in 1946 the 
the University of California School 
Walter Mulford was, 


of course, its first dean. The pres 
Building 


with establishment of 


of Forestr 5 


ent Forestry which he 
had long envisaged and planned as 
the physical of the 


School was completed two years 


embodiment 


later. 

Apart from his talents as an or 
ganizer and builder of forestry 
education, Mulford had profound 
influence as a teacher of men. Early 
in his career he became convinced 
that the best training for profes- 
sional strength lay in sound edu- 
cation in the basic sciences coupled 
with emphasis upon forestry prin 
ciples. He was imbued with an un 
conquerable idealism, transparent 
sincerity, and complete faith in the 


had 


communicate 


high mission of forestry. He 
rare capacity to 
much of this philosophy and ideal 
ism to his students. These charac 
teristics, added to his friendly and 
warm hearted personality, made 
Walter Mulford an inspiration, a 
figure 


among the hundreds of men whom 


challenge, and a_ beloved 


he taught. 
Mulford’s 


work as consulting 
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editor of McGraw-Hill Book Com- 
pany’s American Forestry Series 
(1933-1950) represented a further 
major contribution to professional 
Under his leadership 
the Series grew to include 23 vol- 


education. 


umes covering most of the impor- 
tant areas of technical subject mat- 
ter. The breadth of his 
interests and concerns is also indi- 


forest ry 


cated by his service as vice presi- 
dent of the First World Forestry 
Congress held at Rome in 1928, and 
his appointment in 1942 as advisor 
to the National Bureau of Forestry 
Research of China. 

He served on the 
The 


He contributed many articles to it 


soard of Edi 
tors of Forestry Quarterly 
and to its successor the JOURNAL OF 
Forestry. These articles reflect his 
forestry education, 


concern with 


policy, and economies. For many 
years he was active in the affairs of 
the Society of American Foresters, 
as its president (1924) and in other 
capacities 
His early for 
estry was sustained throughout his 
life. 
tions to the development of strong 


interest in state 


He made important contribu 


state forest policies in California 
through participation in the work 
of its Board of Forestry and the 
Policy Committee of its 


Chamber of Commerce. 


Forest 


He was a Fellow of the Society 
of American Foresters, an Honor 
ary Member of the California State 
Board of Forestry, and a Fellow cf 
the American Association for the 
Advancement of Science. In 1938 
the University of Michigan awarded 
him the honorary degree Doctor of 
Science, citing his notable efforts 
in ‘‘quickening public interest in 
the value of forests as a factor in 
modern industry.’’ 

After his 
University in 


the 
continued 


retirement from 
1947, he 
work for several years on editorial 
and writing interests. His passing 
brings to an end an eminent career 
which both encompassed the entire 
life of the forestry profession in 
America and did much to 
and inspire its growth. 

Mulford’s faith in 
idealism and his high integrity re- 
main as examples to which all in 
the profession may well aspire. 


orient 
Walter 


forestry, his 
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No. 13 of a series featuring forestry practices, projects and products .. . 


Iowa is famed for its tall corn—not for 


its tall timber. Yet, there are more than 
2, million acres of forest land in lowa. 
lowa’s forests consist of many hardwood 
tree species. Outstanding among these 
are large-boled black walnut, magnifi- 
cent cottonwood, wonderful textured 


white and red oak and elm. 


These timberlands — ninety-eight per- 
cent in private ownership and chiefly 
in small acreage woodlots — supply 
stumpage for an annual lumber produc 
tion of 90 million feet from Iowa mills 

not to mention high quality veneer 
logs, fence posts, mine timbers and 


fuel wood. 


A 
a 


adi. 8 8 3o0e09' 3 


~ 
—o 


ie 


Where Forestry and Agriculture 


Cooperate 


Administration of state-owned forest 
lands and of the cooperative federal 
state forestry work is handled by the 
State Conservation Commission. For 
many years lowa has been among the 
states leading in the volume production 
of window frames and sash, doors and 
millwork. lowa millwork brands are 
known throughout the nation, they are 
a byword for quality. lowa is well 
known in the forestry profession 
through lowa State College which has 
been training professional foresters for 
more than fifty years. Today lowa State 
is one of the accredited forestry schools 


of the United States. 


When time is money, the makers of SOUTH- 
ERN GLO tree marking paints suggest you 
use Ready-Mixed paints. Ready for use in 
your gun as they come from the can! No 
further thinning, no prolonged stirring to 
remix because the stay-mixed formula #71020 
controls settling and hardening—does not 
clog paint gun. 

SOUTHERN GLO Ready-Mixed comes in 
flat can with pouring spout, or in conven 


tional round container. 


a 
| BvTHe, 60! THE, 


SLO GLO’ 
} ee 
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SOUT HERN COATINGS AND CHEMICAL COMPANY, Dept. 2, Sumter, South Carolina 
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The complete, indispensable guide . . . 


Reviews 


Wood Handbook 
Prepared by the Forest Prod- 
uets Laboratory. 528 pp. Illus. 


HANDBOOK Superintendent of Documents, 
Washington 25, D. C. 1955. $2. 


Editor: REGINALD D. FORBES, Consulting Forester; An 
Staff Editor: ARTHUR B. MEYER, Editor, 


“Journal of Forestry” 


enlarged and revised edi- 
tion of the U. S. Department of 
ie -e’s W on s 

For the first time—in one volume—all the working methods, Agriculture's ood Handbook has 
techniques, and vital data of on-the-ground forestry as prac- 
ticed in the United States and Canada today. Organizes a vast 
amount of useful information from the fundamentals of forest 
usage and protection to latest developments in range manage- 
ment, forest recreation, record-keeping, etc 

Prepared under the direction of the Society of American For- 
esters, the Handbook reflects the entire literature of forestry, 
and the efforts of 145 Contributing and Consulting Editors 

V aluable—-In the Field, in the Office. The Forestry Hand 
book saves hours of time and work by reducing a tremendous 
bulk of information to workable, tabular form. Hundreds of 
illustrations—maps, drawings, sketches, sample reports, charts, 
inventory forms-—help you visualize procedures, pinpoint the 
facts you want, minimize paperwork 


been issued by the Forest Products 
Laboratory, Madison, Wis. 

Since the 
published in 1935, it has been ree- 


Handbook was first 


ognized as an outstanding refer 
ence book on the properties and 
structural uses of wood. It is wide 
ly quoted in specifications, build- 
ing codes, engineering and struc- 
tural textbooks, and other publica 


Techniques, Knowledge to Supplement Your Own Experi tions as a basic authority. 


ence. The Handbook is your prime adviser in hundreds of 
routine and unusual situations: modern timber appraisal meth 
ods; forest taxation; timber contract provisions; improved fire 
fighting techniques; on-the-spot diagnosis of ailing trees or 
stands; erosion control; etc 


During the past two decades new 


research findings, together with 


developments in the wood-using 


industries, have brought far-reach- 
23 Sections: Forest Measurements—For- tion and Wood Technology—Economics 
est Management—Geology and Soils and Finance—Logging—Surveying—Civil 
Silvics and Silviculture Protection Engineering in Forestry — Aerial Photog- 
Against Fires-—Insects—Diseases—W ild raphy -- Communications —Chemistry and 
life Management Watershed, Range Physics of Wood—Chemical and Physical 
Management—Forest Recreation—Utiliza- Tables—and others 

744 ills., 


ing changes. Since 1935, basic in- 


formation about wood has been 
greatly broadened, new wood prod- 
ucts have been developed, and ad- 
tables; 1201 pp. $15 vanced engineering principles ap- 
plied to wood construction of all 
kinds. The new edition of the 


Handbook ineludes much basie in- 


Other books of related interest . . . 


FOREST INVENTORY 


STEPHEN H. SPURR, University of Minnesota formation on these materials and 
processes, 
volume of individual trees; direct estima- 
tion of stand volume; and prediction of 
stand growth mieresting, highly in- 
formative, fresh in viewpoint, essential for 
professional foresters.” FORESTRY 
CHRONICLE 

88 ills., 


4 complete appraisal of the theory and 
methods of modern forest mensuration 
Book underscores the most accurate ways 
for correlating forest volume and growth 
with measurements made from both aerial 
photographs and the ground. This study 
analyzes the problems of estimating the 


rey 


he use of laminated wood in 
large structural members was still 
in its infancy when the first edi- 
tion was published. Practically all 
of the work in sandwich construc- 
tion, wood and 
other 


tables; 476 pp. $8.50 


AERIAL PHOTOGRAPHS IN FORESTRY 


Also by STEPHEN H. SPURR 


which combines 


materials, has been done 
1935, and 


have been found for plywood. 


since many new uses 
operations. Working techniques are ex- 
plained in detail. Abundant illustrative 
material includes photographs, diagrams, 
and working graphs. “This book will be 
widely read and appreciated ” JOUR. 
NAL OF FORESTRY 

113 ills., tables; 340 pp. $6.50 


Designed to help foresters solve many 
problems in less time, at lower cost, and 
with greater precision by use of aerial 
photographs. This book provides facts of 
aerial photography and surveying, photo 
interpretation; applications to inventory 
taking, mapping, and other management 


FOREST MANAGEMENT mentioned. 


H. ARTHUR MEYER, Pennsylvania State University; A new 
ARTHUR B. RECKNAGEL, St. Regis Paper Co.; and 
DONALD D. STEVENSON, U.S. Dept. of Agriculture 


The present Handbook contains 
more than twice the number of 
pages of the original volume. It 
presents information on subjects 
that the 1935 version never even 
section ¢n structural 
sandwich construction includes in- 
formation on the fabrication and 


Facts and information needed today for 
successful forest management. Stressing 
American techniques rather than classical 
European methods, the book thoroughly 
covers the general problems of forest regu 





lation. Emphasizes the marked evolution 
which has taken place in American forest 
management practices in recent years.” 
JOURNAL OF FORESTRY 

56 ills., tables; 290 pp. $6 


| THE RONALD PRESS COMPANY « 15 E. 26th St., New York_| 





design of sandwich panels, as well 
as the results of extensive research 
on the insulation properties, fire 
resistance, and durability of sand- 
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wich construction. 

A new section on plywood and 
other products has 
It fea- 
tures the results of much research 
on the strength and physical prop- 
erties of plywood. The completely 


crossbanded 
been revised and enlarged. 


revised section on glued wood lami- 
nation contains the most recent in- 
formation the characteristics, 
design, and strength of laminated 
members. 

The new building 
fiberboards covers various types of 
insulation and _ structural 
hardboard. new on 
modified and paper base 
laminates includes most of the 
available information on these new 


on 


section on 


board 
The 


woods 


section 


products of wood research. 

Over the past 35 years the For- 
est Products Laboratory has made 
the 
literature of wood technology. The 
Wood Handbook is one of the most 


innumerable contributions to 


popular and most useful. 
be be “be 


Tree Planting Practices for 
Arid Areas 
By A. Y 
Published by Food and 
culture Organization of 
United Nations. 
lumbia University Press, 
York, N. Y. 1955. $1.50. 
““There is no branch of forestry 
much 
taken of detail as planting in arid 


(oor. Illus. 
Agri- 

the 
For sale by Co 


New 


126 pp. 


in which so care must be 
regions.’’ 

These the volume 
under review, might well serve as 
rv 
rhe 


author has himself gone into con- 


words, from 


the theme of the entire work. 


siderable detail in discussing parts 
of his subject and has brought to- 
gether in one place many hitherto 
isolated facts about tree planting 
Near East. 
tion of the arid areas of the world 
with which he is primarily con- 
and the 
gathered has particular applica- 
tion to the Near East. Undoubted 
ly, it has application to other arid 


in the It is this por- 


cerned material he has 


areas. 

Part 1 deals with the collection 
and handling of seed, and discusses 
basie practices from collection of 
seed of superior origin to pretreat 


ment before sowing. Part 2, forest 
tree nurseries, contains a rather 
complete section on locating and 
laying out nursery beds. Part 3 
is concerned with plant produc- 
tion in nurseries and covers the 
field thoroughly from the use of 
different 
through seed sowing, transplant- 
ing, and irrigation to final trans- 
portation of stock from the nurs- 
ery. Part 4 covers the broad field 
of afforestation from site selection 
to care of established plantations. 


types of containers 


Three appendices list the species 


i 


in afforestation in the Near 
East, and summaries of seed col- 
lection and handling practices and 
list 
references is included. 


used 


nursery operations. A of se 
lected 

It is inevitable that in trying to 
cover such a broad field the treat- 
ment given to any one phase of the 
subject must be necessarily brief 
For example, the section devoted 
to spacing of trees in plantations 
covers about two-thirds of a page. 
This extremely important topic 
deserves more attention and the 
effect of possible early thinnings 
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\/ Increment Borers 
Tree Diameter Tapes 

\/ Log Scaling Rules 

\/ Tree Marking Paint 

V/V Surveyor's Instruments 

\V Mapping Accessories 


~)\ Consulting Services — 
/ Qualified Foresters 
in Buying, Selling, 
Conserving Timber 
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Suppliers 
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Box 8305 


Jackson 4, Mississippi 
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EVERY FORESTRY NEED” 
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V/V Cruiser Sticks 

\/ Compasses 

\/ Snake Bite Kits 
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Buy this efficient timesaver 
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Distributors for the 
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more performance 

FOR SUSTAINED HIGH OUTPUT! 
more versatility 

FOR A WIDER RANGE OF WORK! 
more dependability 

FOR LOWER JOB COSTS! 
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ALLIS-CHALMERS ANNOUNCES 


TWO NEW HD-6 SERIES 
TRACTORS 


BULLDOZER- 

DRAWBAR 

TRACTOR 
Weight 12,400 Ib 


Drawbar hp 45 
Belt hp 55 


STEP UP PERFORMANCE, CUT JOB COSTS WITH EXCLUSIVE HD-6 FEATURES LIKE THESE... 


@ Allis-Chalmers heavy-duty diesel engine 


Welded steel truck frames 


@ Long-wearing ceramic master clutch lining Tru-Dimension tracks 


@ All-steel box-A main frame 


One-piece steering clutch and final drive 


Double reduction final drives 
Roller bearing truck wheels 


24-volt direct electric starting 
housing Unit construction 

1,000-hour lubrication intervals 

Engine-mounted bulldozers 


«++ PLUS TRACTOR SHOVEL FEATURES LIKE THESE... 


@ Extra-long track with six truck wheels per side 


@ New two-position bucket 

@ Heavy-duty shovel assembly 

* a safe hydraulic system 
Two-speed reverse 


HD-66 


TRACTOR SHOVEL 
Weight 19,600 Ib 
Drawbar hp 
Net engine hp 
Bucket capacity 1-1/3 ew yd 


GET ALi THE FACTS NOW FROM YOUR NEARBY ALLIS-CHALMERS DEALER 


CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 
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to allow for closer initial spacing 
has been ignored. In the wood- 
hungry Near East this is an im- 
portant matter. 

A. Y. Goor is the Conservator of 
Because of this 
fact it was probably not possible 
for him to visit with or even cor- 
respond with foresters from the 
nearby Arab states and to gather 
information on new _ techniques 
which have been developed in re- 
cent months by them in coopera- 
tion with the foresters from the 
United States working for the for- 
mer Technical Cooperation Ad- 
ministration, later Foreign Opera- 
tions Administration, and now In- 
Admin- 
istration. The use of soil augers in 


Forests in Israel, 


ternational Cooperation 
preparing holes for planting, for 
technique 
impact 


example, is one such 
which can 


upon forest planting practices in 


have a great 
the arid regions and is not men- 
tioned. 

In spite of these shortcomings 
the volume hand- 
book on planting in the Near East 


is an excellent 
region, and should serve as an ex- 
cellent guide for training purposes. 
R. W. Apporr 


Morristown, Tenn. 


BRR 
Cunningham and Reed’s Guide to 
Earning a Living. 

By Ed Cunningham and Leon- 

ard Reed. 116 pp. Simon and 

Schuster, New York, N. Y. 1955. 

$3.95. 

Of the numerous vocational 
guidance books and brochures on 


the market—some of which are ex- 
cellent and others of doubtful 
value—this is one of the best. It 
presents a brief survey of 119 ca- 
reers in business, the professions, 
trade, agriculture, and 
ment, 

In addition to outlining the 
probable future of each career, the 
book indicates salaries to be ex- 
pected, educational 
physical qualifications, duties and 
responsibilities, and the advantages 


govern- 


requirements, 


and disadvantages of each job. 
Forestry is one of the profes- 
sional careers described, 


BRE 


The Forester’s Companion 

By N. D. G. James, 312 pp. Ba- 

sil Blackwell, Oxford, England. 

1955. 12s. 6d net. 

For day to day work in the 
woods foresters require a reference 
book containing figures and other 
information which most of us have 
learned at one time or another but 
cannot carry with confidence in an 
overloaded memory. For British 
foresters this new book by N. D. G. 
James meets this need in an ad- 
mirable manner. It contains a vast 
amount of detailed information, 
condensed as far as possible into 
tabular form and, although it is 
rather fat, it is not too large for 
the pocket. 

Mr. James is land agent to Ox- 
ford University and his personal 
duties cover the wide field of land 
management. He has specialized 
in woodland management, but the 
fact that he is not primarily a 
forester is perhaps a qualification 


857 


for writing a book of this kind, be- 
cause those who have the wide obli- 
gations of a land agent are neces- 
sarily more dependent than pure 
foresters may be on such a source 
of information. Also he has the 
rare mental equipment which en- 
ables him to handle a vast array of 
facts and figures in a clear and 
methodical manner. 

The book has been published in 
conjunction with the Royal Forest- 
ry Society of England and Wales, 
and it is appropriately introduced 
by a foreword by C. M. Floyd, the 
president of the Society. In view 
of the wide circulation which may 
be anticipated it has been produced 
at a very reasonable price. 

To provide a picture of the 
general content of the book it 
would be necessary to list the titles 
of the 31 chapters. Suffice it to say 





SWEDISH HUNTING KNIVES 


Imported of finest Swedish steel 
priced at $4.50 for 4%” blade, and 
$6.00 and $6.50; then $8.50 for 6”, 
and $10.50 for 5%” with fancy 
moose head handle and sheath. Write 
for information or send check or 
money order for size desired. 


Satisfaction, or money back guaran- 


tee. 
Viking Trading Co. 
5461 Kales Ave. 
Oakland 18, California 


GROW TREES 


FOR XMAS TREES AND FORESTRY 
Fir, Pine and Spruce in Variety 
Seedlings and Transplants 


Write for: Price List 
Suncrest Evergreen Nurseries 
P.O. Box 305, Homer City, Pa. 























HIAGA- 
ALTIMETER 


Aim at tree top and 
read height direct 
from scale. 


Fast, Accurate, 
Time-Saving. 


It’s a one-man job. 


Ask for free literature from Sele Agent for the Americas, the Pacifie istands and the Far East: 


§ PIEGEL- 
RELASKOP 


Estimates 


bgsal 


area, 


Measures tree heights, 


also diameter 
height. 


at any 


Scales selfadjusting 


for any slope. 


Built in rangefinder, 


Topographic-, 


and Percentage scales. 


WM. J. WOLFF, 3106 CHAMPION STREET, OAKLAND 2, CAL. 














Forestry 
Employment 





S.A.¥. members are privileged to insert one 
60-word advertisement in this column without 
charge Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next 

Obviously, the Society cannot assume re 
sponsibility beyond making it possible for pros 
pective employee and employer to enter into 
negotiations 





Positions Available 





Foresters Wanted 


Timber Management and Sales Supervision 
Write, etating qualifications to Assistant 
Forester, Idaho Department of Forestry, Coeur 


d'Alene, Idaho 


State 





Consulting firm covering South wishes to 
contact epecialiat trained and with some ex 
perience in technical writing, sta 
tistical analysis snd forest management 
inventory te hniques including IBM adap 
tations) and Principal duties 
to coordinate technical field work of staff 
write management plans, improve technical 
techniques and accuracy, and supervise of 
fice computations. Position believed to of 
fer challenge, opportunity, and potential for 
qualified candidate 

Rex D, Journal of Forestry, Mille Building, 
Vachington 6, D. ¢ 


report 


economies 








PERSONNEL WANTED 
Expansion of our hardwood opera- 
tion creates openings for: 

JR. EXECUTIVE TRAINEE 
MALE STENOGRAPHER 
LUMBER INSPECTOR 


Salaries open. 
Top quality men. 


PIKE LUMBER CO., INC. 


Akron, Indiana 








|NOTICE TO INDUSTRY 


Personnel Placement 


A service for industrial firms, foresters, and 
timbermen——to find the best qualified man 
for the job. List your openings in forestry 
end allied fields with me. I can supply in- 
formation on qualified men. Inquiries 
handled confidentially. 
. + . 

Foresters send me data on your training and 
qualifications, Records are confidential, I 
maintain industry contacts and can advise 
you on job openings. No fee required unless 
position is accepted. 


Keith Cranston, Forestry Consultant 
LELAND, MISSISSIPPI 














Positions Wanted 








consultant, Honors B.A 
Oxferd School of Forestry 25. married, 
one child, 1% general forestry ex 
perience managing private woodlands, De 
sires Mier in western state Arriving 
New ork Available in New 
Year 

Rex &, 
6, Db. « 


English forestry 


yearn 


December 


Jeurnal of FPeorestry, Washington 








that it covers all the operations of 
work to 
manage- 
measuring, 


silviculture from nursery 


diseases and pests; forest 


ment from timber 
through roads to extraction, utili- 
zation, and timber preservation; 
the valuation and sale of timber; 
fencing and shelter belts; amenity 


planting and shooting; forest law 


and state assistance. The conelud- 
ing chapters deal with the organi- 
zation of the Forestry Commission, 
the ambit of forestry societies and 
teaching organizations, arboreta, 
forestry books, and periodicals 
Where practicable the informa 
tion is expressed in the form of 
tables Sut 
with a small part of the subject 
matter and the bulk of the book is 


numbered 


this is only possible 


composed of sections, 


subsections, and paragraphs. Many 
of these paragraphs are of one line 
only and indicate an objective, a 


method, or an item of information 


The matter is so cleverly condensed 
that these paragraphs together pro 


B.8.F. Univ. of Pa. State 1952 
ingle, veterar Presently employed with state 
agency. Desires relocation offering opportunity 
for advancement. Experience: 3 years formu 
lat ng and carrying out timber management 
plans 

Rex €, Journal of 
Wachington 6, D. C. 


Forester 


Mills Building. 


Forestry, 
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vide a compendium of woodland 
activities. 

There is a danger that this 
method of expression may erystal- 
lize in too hard a fashion the tech- 
nique of management. It 
cannot allow sufficiently for the 
variety of forest needs, the individ 
uality of foresters or, indeed, the 


forest 


progressive changes which should 
charaterize an active industry. This 
danger does not apply to those 
tables which are factual, such as 
the number of trees per acre re- 
quired for various planting dis- 
tances, to the present constitution 
of the Forestry Commission, or to 
current yield tables; and it is 
amusing to prepare a speculative 
list of those operations which are 
likely to be influenced by 


technical changes in the foreseeable 


most 


future 

This list would cover the whole 
field of mechanization, more partic- 
ularly through improvements in 
nursery equipment. There is likely 
to be a broadening of planting dis 
tances, especially for fast growing 
species, and some of the distances 
given in Mr. James’s list appear to 
date. Also, 
practice in 


out of 
thinning 


be already 
although 
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$2.50 () 
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Britain is much heavier than in 
continental Europe, it is likely to 
become heavier still. The use of 
seedlings in place of transplants for 
planting in the forest may become 
commoner; the only species for 
which Mr. James recommends them 
is Oak. 

Prices and costs fluctuate to such 
an extent that Mr. James wisely 
them. But for all other 
aspects of woodland practice the 
book is a very handy and reliable 
will be very 
the author for prepar- 


omits 


guide and foresters 

grateful t 
ing it. 

W. E. Hiney 

Dartington Woodlands Limited 


Totnes, South Devon, England 


Trees and Shrubs of the 

Upper Midwest 
By Carl O. Rosendahl. 411 pp. 
Illus. Univ. of Minnesota Press, 
Minneapolis 14, Minn. 1955. $6. 


This book attempts—and achieves 

that which is not often found in 
scientific publications. The author 
has presented detailed, correct, and 
up-to-date botanical information 
which should satisfy the needs of 
the professional botanist and, at 
the same time, has made the book 
clear, useful, and interesting for 
the amateur. 

The result of almost a life time 
of intensive taxonomic study by 
Dr. Rosendahl, professor emeritus 
of botany, University of Minnesota, 
it is, in part, a modification and ex- 
tension of the older work by Rosen- 
dahl and Butters, Trees and Shrubs 
of Minnesota. 

By ‘‘the upper Midwest’’ the au- 
thor extending 
from Manitoba through Minnesota, 
most of Wisconsin, the eastern Da- 
kotas, parts of Iowa, Illinois, and 
upper Michigan. fairly 
wide north-south range and a ya- 
riety of habitats occur within this 
area, undoubtedly the keys can 
also be used with profit in adjoin- 


refers to an area 


Since a 


ing regions. 

Botanists will find long needed 
revision of the genera Crataegus, 
Rubus, and Amelanchier. All three 
of these difficult genera have been 
completely re-worked and the spe- 


cies re-examined, Speciation ap 
pears to be much more clearly de 
lineated. The new presentation of 
the genus particularly 
noteworthy and will be extremely 
useful. Rosendahl departs from 
the standard nomenclature of 
Gray s Manual in several places. 
For example, he includes in the 
family Corylaceae plants which 
Gray ’s Manual places in the family 
setulaceae, and he uses the term 
Sorbus in place of Pyrus for the 
genus of mountain ash. 

Amateur will find 
much of interest in the plant de 


Rubus is 


naturalists 


scriptions, for the author has in 
cluded information on the horticul 
tural and industrial uses of the spe 
their distribution, and the 
derivations of plant names. The 


use, 


C1es, 


numbered keys are easy to 
their statements concise and defini 
tive. There is a refreshing lack of 
the puzzling, overlapping choices 
so frequently found in_ botanical 
keys. The line drawings, many of 
them taken from the older volume, 
are very helpful, particularly in 
difficult 
groups. There is a useful glossary 
and index to both 
common names, 

As a complete and amazingly 
usable manual for the identifica 
tion and understanding of the 
woody species of the region, Rosen 
dahl’s new book should 
standard reference and will prob 
ably soon be found on the book 
foresters in the 


species determination of 


scientific and 


become a 


shelves of most 
Midwest area. 

Currrorp EK. AHLGREN 

Quetico-Superior Wilderness 


Research Center, Ely, Minn. 


RR 


Publications of Interest 


of Forest Genetics Re- 
and Education in the United 
States and Canada by Jonathan W. 
Wright has recently been issued by 
the Northeastern Forest Experiment 
Station, 102 Motors Avenue, Upper 
Darby, Pa. A publication of the Com 
mittee on 
of the Society of American Foresters’ 
Division of Silviculture, it is the first 
kind in 


developing field of forest tree improve- 


Directory 
search 


Forest Tree Improvement 


directory of its the rapidly 


ment. 





Rootspred 


Tree Planters 


3 models 
Standard 


For heavy, stony soils, steep hill 
sides. Heeling wheels adjustable 
to line up with tree row on hill- 
sides. Widely used by northeast- 
ern Christmas tree growers 


Lake States 


Same features as “Standard” but 
has scalping middlebuster be 
tween coulter and trencher. 


M-4 


Extra heavy construction with 
28” coulter. For partly cleared 
or cutover land, Plants on short 
curves where stumps, roots, brush 
are problems. 


These are heavy-duty machines 
for Ford, Ferguson, Case, Inter- 
national Super C., ete. 


Write for photos, literature 


ROOTSPRED 


St. Petersburg, Penna. 











For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 


COMPANY INC. 
Baldwin, Georgia 











METEGROLOGICAL SERVICE 


Fire Danger Rating . . . Weather Medification 
Forecasts and Advisories . Iastruments 
J. 8. “Ben” Metin R. Kirkpatrick 

2806 32nd Ave., $. 1805 N.E. 141st Ave. 
Seattle 44, Wash. Portiand 20, Ore. 





VAOMIIRRTO). 


TREES A YEAR | 


Evergreen Seedlings—Transplants. 
Fruit and Shade Trees,Shrubs and 
Rhododendrons 


Free Christmas Tree Growers’ Guide 


on 


MUSSER Foresrs 


Box 26-K Indiana 














Current Literature 


Compiled by Maxtua Meewia, Librarian, State University of New York College of Forestry 


Range Management Section Compiled by Francis Fick, Library, U. 8. Department of Agriculture 


General Forest Influences Classification. By H. E. Conklin. 10 
Biology of Deserts. B. J. W. Cloudsley Climate in Southeast Alaska in Relation PP. Dept. of Agric. Economics, New 
a. on = : : York State College of Agric., Ithaca, 
Thompson. 224 pp. Illus. Inst. of to Tree Growth. By H. E. Andersen. N. ¥. 1955. Mimec 
Biology, London. 1954, 14 6. 5 pp. Maps, tables. Alaska For. Re sg apes 9 s- 
Brief Information on Forestry Situation search Center, Juneau. 1955. Station 
in Thailand, By Sukhum Thirawat. Paper No. 3. Mimeog. Logging and Lumbering 
85 pp. Royal Forest Dept., Bangkok. Pacts About Wind Erosion and Dust Lwmberman’s Safety Association 39th 
1955. Bul. No. BR. 17. Mimeog. Storms on the Great Plains. By Soil Annual Meeting, Empire Hotel, North 
Identification Keys to Genera and Species Conservation Serv. 8 pp. Illus. U. 8. Bay, Ont, Apr. 19th, 1955. Report of 
of the Dipterocarpaceae of Thailand. Dept. of Agric., Washington 25, D. C. Proceedings. 24 pp. 90 Harbour St., 
By T. Smitinand. 27 pp. Royal Forest 1955. Leaflet No. 394. 10 cents Toronto, Ont. 
Dept., Bangkok, 1954. Forest Bul. (Govt. print. off.) 
a (Botany ) No. 1 . Mimeog. —_ Influences of Reforestation and Erosion Pathology 
The Song of the Pine Tree Forest. By ‘ . 
\ . the Control upon the Hydrology of the Fire Sears and Decay in Missouri Oaks. 
Dorothy Marino Pieture book or P Wino , > 4 2 4 
. 4 ine Tree Branch Watershed 1941 to By P. Y. Burns. 8 pp. Illus. Univ. of 
ages 3-6 Lippincott, Philadelphia. as on 7 TV Hedeantic y, 4 : : : . : 
Sept., 1955. $2.00 1960, 95 pp. lus. A, Hydraulic Missouri Agric. Expt. Sta., Columbia. 
oy AMO ~ ats ane lle. Te 955 ae J 349 
Types of Forests of Thailand. 9 pp. Illus. on he Rg ge Tenn, 1955. 1955. Bul. No. 642. 
. wh, Mon, No. L wt, : “ “ 
Royal Forest Dept., Bangkok. . Injury to Northwestern Forest Trees by 
U. 8. Forest Service. By C. B. Colby. Land Use Sulfur Dioxide from Smelters. By T. 
ius. Coward-MeCann, New York C. Seheffer and G. G. Hedgeock. 49 
Sept., 1955. $1.25. Ages 8 up. The Cornell System of Economic Land pp. Illus. U. 8. Dept. of Agric., Wash 














SLIM Parte ¢ 


Axe Handles 


Designed and balanced 
for rough, hard use. Made 
from selected, second growth 
heavy hickory. Triple 
inspected. You have greater 
strength—less breakage 
with Seal Brands. 

Wood wedges included with 
each handle. 





Lumbermen and foresters the world over rely on LUFKIN measuring 
devices for accuracy and quality. Numerous styles of Log Rules, as 
well as many varieties of Board Rules, Tree Tapes, Log Calipers, 
Lumber Gages, Cruiser Sticks, Folding Log Rules, and Steel Tapes, 
provide a choice that give you exactly what you want. 


BUY UF KI, TAPES * RULES * PRECISION TOOLS 

LLEKIN From Your Supply House 

259 THE LUFKIN RULE COMPANY, SAGINAW, MICH. 
132-138 Lofoyette St., New York City - Barrie, Ont. 


FREE BOOKLET 


The Lufkin Rule Co., Saginaw, Michigan 


Gentlemen: Please send me your free 12-page booklet on Lufkin 
Board ond log Rules. 


Choose from your price range 


@ Gold Seal 
@ Blue Seal 
@ Green Seal 








LaPIERRE-SAWYER 





HANDLE CO Name seinen ltibnntsiitesdiiniiehtmemsselps 
ACKSON, M¢ SE ES es ee - 
anctinemeieningiteen tebiie State — " 
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Tech. Bul. No. 
print. off.) 


ington 25, D. C. 1955. 
1117. 25 cents (Govt. 


Protection 


The Black Turpentine Beetle, Its Habits 
and Control. By R. E. Lee and R. H. 
Smith. 14 pp. L[llus. Southern Forest 
Exp. Sta., New Orleans 13, La. 1955. 
Occasional Paper No. 138. Mimeog. 


Forest Pest Leaflet(s). U. 8. Forest Serv., 
Washington 25, D. C. 1955. 4 pp. ea. 
5 cents ea. (Govt. print. off.) 

No. 1. The Western Pine Beetle. By F. 
P. Keen. 

No. 2. The Mountain Pine Beetle. By 
G. R. Struble and P. C. Johnson. 

No. 3. The Saratoga Spittlebug. By C. 
B. Eaton. 

No. 4. California Five-Spined Engraver 
Beetle. By G. R. Struble. 

No. 5. Douglas-Fir Beetle. By J. C. 
Evenden and K. H. Wright. 


Lyctus Powder Post Beetle. By W. H. 
Bennett. 4 pp. Illus. Texas Forest 
Serv., College Station. 1955, Cir. No. 49. 


Range Management 


Area Ignition for Brush Burning. By R. 
L. Fenner and Others. 10 pp. Illus, 
U. 8S. Forest Serv. Calif. Forest & 
Range Expt. Sta., Berkeley. Tech. 
Paper No. 10. July 1955. Processed. 

Kighteen-Year Summary of Kange Im 
provement Studies, 1937-1954, 32 pp. 
Illus. Southern Great Plains Field 
Station, Woodward, Okla. 1955. Mimeog. 

North American Prairie. Revised. By 
J. E. Weaver. 348 pp. Illus. Johnsen 
Pub. Co., Lineoln, Nebr. 1954. $5.00. 

Stockmen’s Handbook ; Stockmen’s Short 
Course, December, 1954, 180 pp. Wash 
ington State Col. Institute of Agric. 
Sei., Pullman. 1955. 


Silviculture 


Blight Resistant Chestnuts; Culture and 
Care. By Hans Nienstaedt and A, H. 
Graves. 18 pp. Illus. Connecticut Agric. 
Expt. Sta., New Haven. 1955. Cir. No. 
192. 

Epicormic 
Stands, 
Iilus. 


Branching on Oaks in Sprout 

By K. A. Brinkman. 8 pp. 

Central States Forest Expt. Sta., 
Columbus, Ohio. 1955. Tech. Paper 
No. 146. Mimeog. 

The Eucalypts for Tropical Climates 
Based on Experiences from the FAO. 
Eucalyptus Study Tour in Australia 
1952. By Sukhum Thirawat. 107 pp. 
Royal Forest Dept., Bangkok, Thailand. 
1954. 

Growth of Young Ponderosa Pine Stands 
in the Inland Empire. By D. W. Lynch. 
16 pp. Intermountain Forest and 
Range Expt. Sta., Ogden, Utah. 1954. 
Research Paper No. 36. Mimeog. 

Teak in Thailand. By 8. Mahaphol. 31 
pp. Royal Forest Dept., Bangkok. 
1954. Bul. No. R. 16. 


Soils 


Amount and Chemical Composition of the 
Organic Matter Contributed by Over 
story and Understory Vegetation to 
Forest Soils. By D. R. M. Seott. 73 
pp. Illus. Yale School of Forestry, 
New Haven. 1955. Bul. No. 62. $1.50. 


Bibliography on Snakes, Lizards, Turtles, 


Nutritional Requirements of White-tailed 


Plant Pesticides and Wildlife. 


Red Foxes and a Declining Prey Popula 


Distribution of Resinous Extractives in 


Kiln- Drying 


Wood Handbook ... U. 


Wood Pulp a Basie Fiber; 
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Wildlife Management 


Frogs, and Salamanders of New Jersey. 
By M. R. Carriker, A. N. Lentz and J. 
R. Westman. 8 pp. Illus. Rutgers 
Univ., New Brunswick, N. J. 1955. 
Leaflet No. 127. 


Deer for Growth and Antler Develop 
ment, By C. E. French, L. C. MeEwen, 
N. D. Magruder, R. H. Ingram and R. 
W. Swift. 50 pp. Illus. Pennsylvania 
State Univ. Agric. Expt. Sta., Uni 
versity Park. 1955. Bul. No, 6090 

By P. F. 
Springer. pp. 101-116. Reprint from 
1955 Pesticide Handbook. North Caro 
lina State College, Raleigh. 


tion. By T. G. Scott and W. D. 


BAKED ENAMEL 


METAL FORESTRY SIGNS 


POSTED 


TRESPASSING 
i HUNTING Ua a 
LOCATION 


anoen a MARKER of 

N CY 082 Aluminum. 

a WOODLAND, BOUNDARY MARKERS—NO 
TRESPA RE WARNING SIGNS 
CRUISER TAGS, oo ete,, made to your spect- 


fieations. Write for quotations on all your sign 
needs 


A. L. LIND COMPANY 
5036 Thomas Ave. Se. 
mi ois 10, Mi ot 





Klimstra. 123 pp. Southern Illinois 





Univ., Carbondale. 1955. Monograp! 


Ser. No. 1. 


Wood Technology and Utilization 


Loblolly Pine Lumber After Seasoning. 
By J. B. Huffman. 4 pp. Illus. Reprint 
from Apr., 1955, Forest Products Jour. 
Ltd. distrib. by author, Univ. of 
Florida School of Forestry, Gainesville. 
Oregon Maple Paper Roll 
Plugs. By B. G. Andersen. 4 pp. 
Illus. Oregon Forest Products Lab., 
Corvallis. 1955. Rept. No. D-3. Mimeog. 
8S. Forest Prod 
ucts Lab., Madison 5, Wis. 528 pp. 


COMPLETE INVENTORY 
CRUISING SCALE 


Hypsometer 
Biltmore Scale 
Rigid When Open 
Flexible 6-foot Stee! Tape g3.00 BACH 
Handy Chrome-plated Case 144” 
IMMEDIATE DELIVERY 
CARL W. GETZ, Presidene 


KURFEW, INC, 
Lansdale, Pa. 





Illus. 1955. U. 8. Dept. of Agrie. 





Agriculture Handbook No. 72. $2.00 
paper cover (Govt. print. off.) 

The Story of 
the Origin, Development and Economic 
Status of a Great American Industry. 
48 pp. Illus. U. 8S. Pulp Producers 
Ass’n., Ine., New York 17. 1955. 





Photogrammetric 
STEREOSCOPES - STEREOMETERS 
SKETCHERS - PLOTTERS 


HARRISON C. RYKER, INC. 
1209 - Bth Ave. Oakland, Calif. 














Contact Your Nearest Dealer or Write 


Box 3605 





POULAN CHAIN SAWS 


Shreveport, La. 


MANUFACTURERS OF ONE AND TWO MAW SAWS 





Three Piece Bow 

Selid Hard Surfaced Guides 

Leng Wearing Laminated 
Sprocket 

Sectional Return Guides 

Magneto Points Easily 
Accessible 














Society Affairs 





Ee. L. Demon, President 


Southeastern Forest Experiment Station 


Federal Building 
Asheville, N. C. 


Wusiam J, Brown 
Woodlands Department 
Kimberly-Clark Corporation 
Neenah, Wis. 


©, Huxiey Cover 
Florida Forest Service 
Tallahassee, Fla. 


D. B, Demeairr 
Dead River Company 
6 State Street 
Bangor, Me. 


Officers and Council 


1954-1955 


DeWirr Newson, Vice President 
Department of Natural Resources 
State Building 1 

Sacramento, Calif. 


STANLEY G. FONTANNA 
School of Natural Resources 
University of Michigan 

Ann Arbor, Mich. 


Percy D, Hanson 
U. 8. Forest Service 
Federal Building 
Missoula, Mont. 


Epwin F. Heacox 
Weyerhaeuser Timber Company 
Tacoma 1, Wash. 


Henry Cierrer, Executive Secretary 
Mills Building, 17th Street at Penn- 

sylvania Avenue, N. W. 
Washington 6, D. C. 


Josern 8. ILiick 

State University of New York 
College of Forestry 

Syracuse 10, N. Y. 


J. Herpert STONE 
U. 8. Forest Service 
729 N.E. Oregon St. 
Portland 8, Ore. 


Rururorp H. WEsTVELp 
Department of Forestry 
University of Missouri 
Columbia, Mo. 











SeEcTION Box Score’ 
1955 MEMBERSHIP 


Section 


Allegheny 

Appalachian 

Central Roeky Mountain 
Central States 

Columbia River 

Gulf States 

Inland Empire 
Intermountain 
Kentucky-Tennessee 

New England 

New York 
Northern 
Northern Rocky Mountain 
Ozark 

Puget Sound 


California 


Southeastern 

Southern California 
Southwestern 
Upper-Mississippi Valley 
Washington 

W iseonsin- Michigan 


Totals 


1 Adjusted to new revord year 
basis. 

“Student, 
grades only. 


Junior, Aftiliate, 


ScHoo. Box Score’ 
1955 MEMBERSHIP 
Applications received? Student applications received 
Nov. Total Total School Nov. Total Total 
1955 1954 1955 1955 1954 1955 
0 72 43 Alabama Polytechnic Institute 0 25 1] 
1 69 12 University of California 0 1] 17 
9 2% g Colorado A & M College 0 18 5 
si Duke University 0 13 2 
o 16 20 University of Florida 0 8 7 
: 57 73 University of Georgia 0 35 14 
8 63 92 University of Idaho () 29 4 
1 1) 9 lowa State College 0 21 15 
0 15 18 Louisiana Polytechnic Institute 0 0 13 
’ Louisiana State University 0 14 30 
. ’ University of Maine 0 20 12 
l 4 12 University of Massachusetts l 2 5 
0 39 ‘3 Michigan State College 6 43 10 
9 24 12 University of Michigan 0 28 14 
| M4 38 University of Minnesota 0) 23 1 
3 19 rod University of Missouri . 0 14 3 
: o - Montana State University 0 19 21 
68 oS State University of New York 0 22 23 
I 130 2 North Carolina State College 0 39 0 
0 2 3 Oregon State College 0 18 19 
0 7 L] Pennsylvania State University 0) 37 32 
0) oe) 34 Purdue University 0 26 1 
0 8 2 Utah State Agricultural College 0 9 12 
2 13 27 University of Washington 0 35 23 
2% 939 631 West Virginia University 0 22 6 
- 7 : Yale University 0 4 16 
now calendar-year Totals 1 545 329 
Associate (initial) 1Adjusted to new record year—-now calendar-year 
basis. 
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Fellows to be Named by 
Electors 


Eminent foresters who have been 
nominated by petition for advancement 
to the grade of Fellow will be con- 
sidered by the electors during Novem- 
ber. Suecessful will be 
named at the time of the regular elee- 
tions on December 3. 


nominees 


Selection is by an electoral board 
composed of present Council members 
and Fellows, and a favorable vote of 
half or more of the ballots cast is re- 
quired for election. 

At the close of nominations on Oc- 


tober 1, the following Members had 


been nominated for Fellow: 

Reed W. Bailey, Ogden, Utah 

Willis M. Baker, Hiwassee Dam, N.C, 

John 8. Boyee, New Haven, Conn. 

Robert W. Cowlin, Portland, Ore. 

Dwight B. Demeritt, Bangor, Me. 

Samuel B. Detwiler, Boulder, Colo. 

James F. Dubuar, Wanakena, N. Y. 

Stanley G. Ann Arbor, 
Mich. 

Bernard Frank, Washington, D. C. 

Louis J. Freedman, Old Town, Me. 

Charles G. Geltz, Gainesville, Fla. 

S. R. Gevorkiantz, St. Paul, Minn. 

J. Alfred Hall, Madison, Wis. 

Paul A. Herbert, East Lansing, Mich. 


Fontanna, 


Willard R. Hine, Atlanta, Ga. 

Julius V. Hofmann, Raleigh, N. C. 
Frank H. Kaufert, St. Paul, Minn. 
F. Paul Keen, Berkeley, Calif. 
Chas. J. Kraebel, Berkeley, Calif. 

C. Otto Lindh, Albuquerque, N. Mex, 
Gordon D. Marekworth, Seattle, Wash. 
Arthur C. MeIntyre, Harrisburg, Pa, 
Nicholas T. Mirov, Berkeley, Calif. 
Clarence W. Richen, Portland, Ore. 
T. Schantz-Hansen, Cloquet, Minn, 
Edwin H, Steffen, Pullman, Wash. 
Raymond F. Taylor, Juneau, Alaska 
Arthur T. Upson, Tueson, Ariz, 
Philip C. Wakeley, New Orleans, La, 
R. H. Westveld, Columbia, Mo. 
Herman Work, Staunton, Va. 





Ballots for the regular biennial elee- 
tion were sent to the 8986 voting mem- 
bers of the Society the latter part of 
October. These ballots will be counted 
on December 3 and the newly elected 


Biennial Election 


officers and Council members will take 


office January 1, 1956 for term 1956 
1957. 


Photographs of the 


earried herewith in one issue for the 


convenience of members. We have pub- 


nominees are 


lished monthly lists in Society Affairs 
as nominations were received, 
Members are urged to read “Making 
Your Vote Count in the 1955 SAF 
Election” on page 868 of this issue. 





Director of forest 
Ontario 
Minn 


Georce B. AMIDON 
management, Minnesota and 


Paper Co., International Falls, 


Nominees For President 


Grorae A. GARRATT. Dean, School of 
Forestry, Yale University, New Haven, 
Conn 


DeWirr NeLson. 
Natural 


Director, Dept. of 


Resources, Sacramento, Calif. 














‘eg ‘Binqstiepy ‘81078 ‘e] ‘Horpy ‘“10qay uuy ‘wedge a | 
pus sjyse10qg yO jJuoujredeg ‘eruealds ‘esnjesog ‘uorze10di0y i9UTeUOD p10} jo Aywsseatuy, ‘seomnosey = [eunjeN ‘Qossuyeyey, ‘“eotareg 4se10g Vpuoly 
> uueq “‘Arejei02eg 4 “auvadoy “SI BOmaAvyy fee) ‘sagse10J JOIWH “NOSTUNVH "FW WAV JO jOoyIg ‘Uva “VNNVINOJ “5 AMINVIGS ‘10980103 8381G “HELINOD ARIXONH ‘O 
x BS 
e _ 
i = 
x 
= 
- 
Z. 
“ep 
uu (ntd 3S ‘wy ‘suvo] ‘yeuuuatg ‘uorneiodiog sodeg F Jeg 
“ejosouutpy JO Ajrszeatuy) ‘Arjseu 19 MON ‘UONKIgC JuowuedxY 4 yso10y vA ‘ulyueiy ‘Auvdwmoy Jutimjpoeynueyy uoluy, ‘“WOTIBAJOSUOD pu UoTpISInboe 
JOOS “10ssejOlg “NMOUG “FL LieqynNog ‘103901 “AWINaIUg “Y 4rd dweg ‘s03se20} jJeryD ‘“NowIvE “LL [ pus, jO juepuejutuedng ‘“NATIVY ‘A ‘A 
- 
es 
aw 





JIDUNOD 2y} JO JOqUIZ| 104 S2QUTWON. 








‘SH “opqueig “worResiasuoD “pao “X °N ‘osnowidg ‘yzox MeN 
JO juousedeg ‘A1jse10q JO ‘UWOTSIAlg UOD ‘22TAeg SOOT “S “ “YerBoseqy Jo yO AyIsseammy, ABS “AT}se1 jo ado _ H "N “ursyse 
SXAQA 'N @uvaay JOO ‘“SnjlIeUIe Wea] “MOITIT “§ Hagsor *‘z0qse103 Surjyusuoy asaeH “d KV! 


=e 


‘19980103 ARIS “GNVIMAZN ‘G cdowvy QouBigT WOly pelTtjey - y 


“BM0T 
“qse a ‘eul0o ‘soury ‘aZa][OH eeIg BMO] ‘Aaysou0T JO 


~ 
vy, ‘<uedmog sequry, sJesnevysefe My jusujieded ‘peay 


‘NVALLUVH “G aowogs ALOH YSe107F *S§ “1 
‘Jere «§=JUBpSISsy 


‘QUOP_ “BlMOSSIP_ “POLAJeG Weo10T § l 
‘1ajs010y Bursvuvpy “xOOvayE “We NIMAW 


‘30380103 [wuorsey “NOSNYET “(ql A0wWd 


er 


NoveMBER 1955 





‘OW ‘A}ID wos “yyVQ ‘fay 
JVYoOr “WOUSTUIUMIOS) UOIPBAIESUO,) LINOs aysog “Bru10zey jo Ajiss9aruy) ‘£1380 ‘MQ “Pueblo ‘AtAdeg Ae Yy “SY *L) 
“SIP, “1098C10J OPERG “ELINA “O ANNOAL 10q JO [OOyDg ‘uvagT “XAVA ‘ff AUNAH “J0z8e10j3 [LUOLZey “ANGQLS ‘ff Luaawa}] 


FORESTRY 


JOURNAL OF 


‘ON ‘Q3reyey 
‘atayjop AVS Curpose, quo, *A1j8040 4 “Gey ‘uap3so “PIAIIG e107 '§ *| ‘PALS Peo y Purely jo 3S ‘le 
JO joouIg ‘uvaqY “NOLSHNg “ff GYVHOTY ‘10980103 [eucIZey ‘NGS IO ~- ii WOISSTUIMIOD WSO “ONDLLAN waHly 





Art Hume, logging superintendent of the Red 
Blanket Lumber Co., checks an operation miles 
away by simply picking up his Motorola “mike”. 


From this Burrill Lumber Co. pickup truck, Howard 
Brooks keeps in contact with Burrill offices while 
he shuttles ports and supplies high into the hills. 


MA oO 7 OF? OLA Motorola consistently supplies more mobile and portable 


2 WA - R A DI O Proof of acceptance, experience and quality. 


MOTOROLA COMMUNICATIONS & ELECTRONICS, INI 
maintenance... finance... lease. 
“The best costs you less—specify Motorola.” 


. 


~ 


Central station operator is Lewis L. Doc" Simpson. 
After hours, control of the system shifts to his home. 
Wife, son and eldest daughter are licensed oper- 
ators. 


Logging operations, spread out over the hills around Medford, Oregon, 
are tied together for greater efficiency and production by the giant Motorola 
2-way radio network of the Southern Oregon Conservation and Tree Farm 
Assoc. In addition to saving lives and cutting fire loss, radio tightens control 
down the line . . . puts all phases of the operation in contact with headquarters 
and foremen at all times. Thousands of dollars have been saved already by 
slashing driving time and expense over rugged mountain trails. 

The lumbermen count on Motorola radio for these important uses: 

1. Administrative messages — orders to field crews, locating supervisory person- 
nel, ordering fuel and parts, answering questions of easements and contracts. 
2. Fire alarms —word is spread in seconds, and crews from all logging outfits 
are on the scene in minutes. 

3. Aid for the injured —doctors and ambulances called out, hospitals and rela- 
tives alerted, blood donors located, first aid advice given. 

4. Public safety —reporting impassable roads, auto accidents on remote high- 
ways, persons missing in the woods. 

5. Anxiety messages —men unexpectedly delayed in the forest can radio word 
and end worry of families. 

A Motorola Communications Engineer will show you why rugged Motorola 
was the choice for this operation, and how Motorola 2-way radio will speed 
your logging. Write, phone or wire TODAY. 


radio than all others combined. 


The only COMPLETE radio communications service— 
specialized engineering... product... customer 
service... parts... installation... 





THE LOWTHER 

TREE PLANTER PLANTS 

10,000 SEEDLINGS PER DAY! 

With the Lowther Tree Planter, trees 


are properly planted for maximum 
survival in any soil because they have 
been given the right start. 

Three distinct models available to 
cover all soil conditions and terrain. 


a 
For details, write: 


THE HARRY A, LOWTHER COMPANY 


INDUSTRY AVE., JOLIET, ILL. 


By The Makers Of The Famous 
Lowther C-Saw 


CATCH THEM ALIVE AND UNHURT! 


Trap 

Can't 

Harm 
Children 
or Pets 


Amazing HAVAMART trap captures raiding rats, rab 
bite, squirrels, shunks Tekes minks 
coons without injuring them Mtraying pets and poultry 
are releteed unhurt Rasy © wset-—-open ends give 
animal confidence Fully guaranteed No jews of 
springs to break Rustproof, Bines for all neet Bend 
FREER 36 page booklet on trapping 


weasels ete 


for valuabi 


HAVAHART,  186-N Water St, Ossining, N.Y 





IMPROVED 
BUZZ SAW 
ACTION 


horsepower Diaphragm 
carburetor. Instant throttle 
response in 


1112 Westlake N., Seattle 9, Wa. 
For Nome of Your Nearest Distributor 





Making Your Vote Count 
In the 1955 SAF Election 


The 1955 elections will mark the 
14th anniversary of the Hare Sys- 
tem of Proportional Representation 
(“PR”) in SAF elections. This meth- 
od was adopted in 1929 and has been 
in use ever since. 

The Hare System has consistently 
met the test of efficiency and fairness 

Many 
associa- 


wherever it has been applied. 
municipalities and private 
tions have found it the soundest means 
of electing officers and directors most 
representative of their voting groups. 
Briefly, this scientifically devised sys- 
tem (1) representation to 
minority groups, (2) assures majority 
rule to an extent far superior to that 
possible by any other system of elec- 
tion, and (3) permits each voter (or 
member in good standing) to vote for 
the candidates he really wants, wheth- 
er or not he thinks they are likely to 
be elected, 

The 
voters have to meet is to mark their 
ballots properly. This is simplicity 
itself. All the voter need do is to mark 
number 7 opposite the name of his 
first choice candidate, number 2 op 
posite the second choice, and so on all 


provides 


only basic requirement which 


the way down the entire list of candi- 
dates. Thus the completely effective 
ballot would be one that provided a 
different for each candidate 
listed (no duplicating numbers) ir- 
respective of the number of position 
to be filled. In the case of SAF elec 
tions this procedure applies equally to 


“rating” 


the respective ballots for Council, and 
(and Vice President). 
It prevents the wasting of votes and 


for President 


gives effect to every vote to which it 
is possible to give effect. 

There are excellent reasons for this 
procedure, as the following brief de- 
scription brings out. 

When the Society’s Teller Commit- 
tee receives the ballots, they are tabu 
lated initially by first 
Any ballot which fails to show a clear 
first exhibits duplicate 


choice votes. 


choice—i.e., 
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numbers, check marks, or X’s—is 
thrown out as invalid. In the 1947 
election, 3 percent of the ballots were 
invalid for these reasons; in 1949, 
about 4 percent. In 1951, however, 
the ratio fell to 0.8 percent, and in 
1953 to less than 0.6 percent. (Some 
additional ballots in 1953 were in- 
valid because they were received too 
late or lacked signatures.) 

Candidates who receive enough first 
choice votes to meet the quota (total 
number of valid ballots divided by 
one plus the number of positions to 
be filled, plus one) are immediately 
declared elected, and their surplus 
votes are transferred to the voters’ 
second candidates. Similarly, 
the candidate receiving the fewest first 
choice votes is declared defeated, and 
his ballots to the 
respective candidates. 
This process continues via a series of 


choice 


transferred voters’ 


second choice 
transfers until all candidates are de- 
clared either defeated or elected. 

The importance of placing a num- 
ber after each and every candidate’s 
name is illustrated by the 1951 election 
in which 12 separate transfers were 
required -to elect the nine Council 
members, and 3 transfers to elect the 
President and Vice President. In the 
Council election, the voters did very 
well, than 0.7 pereent of the 
ballots had to be eliminated from the 


Less 


later transfers because the voters con- 
cerned had failed to indicate enough 
choices beyond the nine to be elected. 
Had every voter marked down a num- 
ber for each of the 20 candidates for 
these nine positions, every candidate 
would thus have been assured of equal 
consideration until either defeated or 
Strangely enough, over 36 
percent of the ballots for President 
were ineffective in the third transfer 
because these voters had not taken the 
trouble to indicate than two 
ehoices out of the five candidates 
listed, 

The 1951 election was unique in that 
for the first time the ballots were 
tabulated by hand instead of by ma- 
chine. Thirteen people took part in 


elected. 


more 


Duane M. Covington (1903-1955) 


Duane M. Covington, resident manager of the University of Washington 
Charles Lathrop Pack Demonstration Forest, was killed in a construction acei- 


dent on the forest on September 13. 
since 1929 and lived in La Grande. 


He had been resident manager of the forest 


Born in Fort Collins, Colo., in 1903, he graduated from the University of 


Washington College of Forestry in 1927. 


tenant in Air Force Intelligence. 


During World War II he was a lieu- 


He was a Member of the Society of American Foresters and was active in the 
work of the Puget Sound Section. He was a member of Xi Sigma Pi, forestry 
honorary fraternity, and past national vice president of Tau Phi Delta, forestry 


social fraternity. 
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the sorting and counting, thereby 
gaining a first-hand knowledge of how 
“PR” works. A similar number par- 
ticipated in the 1953 count. So far 
as these participants are concerned, 
the Society can feel assured that all 
of them will mark their ballots effee- 
tively ! 

One effective way of obtaining a 
practical acquaintanceship with the 
Hare System is to “play-act” an actual 
election. In 1954, at the request of 
the Allegheny Section, the author ar- 
ranged such a demonstration at the 
Section’s annual meeting. In lieu of 
casting ballots, the voters distributed 
themselves around chairs occupied by 
the respective candidates for Couneil, 
according to their first preference. As 
each candidate was declared “elected” 
or “defeated,” the surplus voters 
walked to the chairs of their next 
candidates, continuing the 
until the required 
By the end of 
the election, each successful candidate 
was surrounded by the required quota 
of voters, while the unsuccessful can- 
didates sat alone. 

Further details on “PR” can be ob- 
tained from the article, “The Hare 
System of Proportional Representa- 
tion and How it Works” in the Sep- 
tember 1951 issue of the JourNAL or 
FORESTRY. 


choice 
transfer process 
number was elected. 


BERNARD FRANK 
Chairman, Teller Committee, S.A.F. 
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A great major- 
ity of the profes 
sional foresters in 
America are mem 
bers of our Soci- 
ety and working 
towards its objec- 
tives, one of 
which is to repre- 
sent, advance, and 
protect the inter- 
ests and standards 
of our profession. Inasmuch as we in 
the Society consider forestry a profes- 
sion and since the general publie is in 
creasingly aware that forestry is a pro- 
fession, we have the obligation of con 
ducting ourselves as professional men. 
The details of proper professional con- 
duct have been spelled out in our Code 
of Ethics adopted some years ago. This 
code, covering 25 separate points, lists 
the rules governing a forester’s profes- 
sional life, his publie responsibilities, 


E. L, Demmow 


his relation to his employer, and his 
obligations to his fellow foresters. In 
addition, foresters have certain other 
professional obligations, some of which 
I will touch on here. 

A professional forester should keep 
up with advances in technical knowl- 
edge if he is to do his job adequately. 
His edveation does not stop with a di- 
ploma from a forestry school or its 
equivalent before he enter the profes 
sion; he must keep up to date with the 
literature in the broad field of forestry 
and with developments in forestry 
practices. He can do this in large part 
through such publications as the Jour- 
NAL OF Forestry and the new quar- 
terly, Forest Science, and by attend- 
ance at Society meetings—loeal, re- 
gional, and national. 

Every professional forester should 
be a member of and contribute to his 
national organization, of which the So 
ciety of American Foresters is the only 
one that operates on an entirely profes- 
sional basis. This obligation includes 
attendance at and taking an active part 
in meetings at the local (Chapter), re- 
gional (Section), or national level. 
When called upon he should serve on 
programs, on commitees, or as an offi- 
cer. He should help elect officers who 
will adequately represent him and the 
profession; he should contribute to the 
JourNAL if he has something worth- 
while to present; and he should do 
what he can to improve the Society 
through his own efforts or by offering 
constructive suggestions. If he 
satisfied with the Society as it is, he 
should make an effort to effect changes. 
He should not neglect his privilege of 
voting for officers and contributing to 
Society affairs. 

A professional forester should take 
every opportunity to bring his profes- 
sion to the attention of the public. He 
ways, such as 
through proper publicity, but mainly 
by his own example as a professional 
man, ineluding how he 
own forest or his employer’s forest. 
Although not all foresters will agree 
on what is the 


is not 


can do this in many 


manages his 


most desirable forest 
management, there are certain princi- 
ples to which all foresters subseribe. 
Finally, it is up to each forester in 
dividually to carry out his professional 
We in 


obligations. America live in a 





PRUNING 
FOR PROFIT 


Bartlett Mfg. Oo. offer the 
M-414 MEYLAN PRUN- 
ING SAW which consists 
of the use of an axe handle 
with the Bartlett No. 44 Pole 
Saw Head except that a special 
blade of heavier tool steel is used 
and can be furnished in either 
16-in, or 18-in, length, The axe 
handle, which is especially made 
for this saw is properly tapered 
to fit the head and is 36-in. long. 


Because the Meylan Saw will 
enabie a man of average height 
to prune 9% ft. from the 
ground, it has made a saving in 
pruning coniferous siaatetions 
as great as 25%. 


available for 
delivered to 
at the 


The Saws are 
prompt shipment, 
oor address in U.S.A. 
following prices, 


M-414 Meylan Saw, com- 
lete with 16-inch 
lade ............ $12.00 


M-414 Meylan Saw, com- 
lete with 18-inch 
lade $12.50 


Bartlett Mfg. Co. 
3015 E. Grand Bivd. 
DETROIT 2, MICHIGAN 


Ask for 
Catalog 
Ne. 35 








FOREST SEEDS 
of CALIFORNIA 
Since 1952 
R. S. ADAMS 
553 CAMPUS WAY 
CALIFORNIA 


A. P. BAAL 


DAVIS 























Infringers and 
imitators warned 


3 Patents. Beat 
material, Bold by 
the thousands, Best 


THK RENOWNED 
CHARLES H. RICH 
“Po-est Pire Fighting Tool” 
Write for Prices and Descriptions 


Geneva Rich Bickel WOOLRICH, PA. 





When writing the advertisers mention 
the JOURNAL OF FORESTRY 











A. R. SMITH 





TREE MARKING AXES 


The modern method for marking trees. Eliminate all paint problems by blazing and 
stamping trees with your brand. Nothing to carry but a light 2 Ib. axe. 4” cut, 27”, 
23” or 18” handles. Priced at $10 each with one 1%” or two %” hardened characters 
on head. Special designs quoted upon request. 


10003 S. E. ECKLER AVE. 


PORTLAND, ORE. 
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free society. No forester ean be forced 
to join our Society of American For 
esters. But none of us lives in a vae 
uum, People are still more or less de 
Foresters 
responsibilities to their 


pendent on another. 
certain 
employers as well as to society as a 


And a 


his eommunity and in his profession 


one 
have 
whole. forester’s standing in 
depends on the way he lives up to his 
professional responsibilities. 

Foresters have greater opportunities 
than many other professional men to 
leave living memorials behind them. I 
urge every Society member to take full 
advantage of his opportunities to rep 
resent, advance, and protect the inter 
ests and standards of our profession 
one of the guiding policies of our So 
ciety. 


Ex 


RER 


New England Section 
Meeting 

The annual summer meeting of the 

New England Section was held Sep 

tember 7 and 8 at the 

Massachusetts, Amherst. 


The for the first 


University of 


pregram morning 


consisted of a field trip to Colrain 
State Forest. Plantations established 
by the Massachusetts State Forest 


1910-1911 
as well as other areas of silvicultural 
interest, In the afternoon a visit was 
made to the Healy Tree Farm to in- 
spect cuttings made by the New Eng 
land Forestry Foundation foresters. 


Service im were inspected, 


In the evening the Section members 
held a short businiss meeting at which 
Chairman William P. House presided. 


| World's most powerful ALL-IN-ONE a 











‘EQUIPMENT CO., Great Neck, N.Y 


Ilenry Clepper briefly discussed na- 
tional Society affairs. 

There was an exhibition and expla- 
nation of vegetation and land type 
iiaps now in preparation for the state. 
Dr. H. H. Chapman and Prof, Kar! 
W. Woodward received fifty-year an 
niversary citations from the U.S. For 
est Service, presented by 
Forester Charles L. Tebbe. 


Regional 


On the following morning, a field 
trip was made to the University for- 
est near Mt. Toby to view plantation 
thinnings and management 
The meeting 
September 8. 


practices. 


adjourned at noon on 


Nearly 100 members and guests were 


in attendance, 
BRE 


Membership Applications 
and Advancements 


Vroposals for 
reinstatements 
during the 
below 

Action on the eligibility of those proposed 
for membership as listed below will be taken 
by the Council as of December 1, 1955. Com 
from voting members regarding 
the membership eligibility of these 
should be received in the Society office prior to 
that date 


admission, advancement, and 
received in the Society office 
month of September are listed 


munications 


persons 


Allegheny Section 
Junior Grade 
Betler, G. A,, 110 W. 7th St 
Keinstatement 
Ni holeon, K. L Box 226 
instatement 


Weston, W. Va 


Ligonier, Pa. Re 


Appalachian Section 
Junior Grade 
Fuller, G. R., Box 426, Elkin, N.C. Reinstate 
ment 
Affiliate Grade 
Hubble, W \ Service Forester, Va. Forest 
Service, Tappanhannock, Va V.PuI B.S 
(Forestry), 1061 


Central Rocky Mountain Section 


Junior Grade 


Sackechewsky, M. L., 828 W. Olive, Fort Col 
lines, Colo.; Colo, A & M, B.S.F., 1954 

Willlamson, ¢ } Forester, U.S.F.8., Brigg 
scale, Colo, Reinstatement 

Zimmermann, G. P., 2445 7th St., Boulder, 


Colo A & M, B.S.F 

Member Grade 

Harney, C. W., Head, Dept. of Forest Mgmt., 
Colo. A & M,. Fort Collins, Colo. (Junior 
1948) 

Blankenship, F. E., Forester 
Land Comm,, Denver 


Colo 1954 


Cole. Board of 


Colo, (Junior 1948) 


FORESTRY 
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Hardy, G. M., Ranger, U.S.F.8., Winter Park 


Colo. (Junior, 1945 
Newport, ©. A., Asst. Prof., Colo. A & M Fort 
Collins, Colo, (Junior, 1948). 


Central States Section 
Affiliate Grade 
Easley, A. K Box 297, Brownstown, Ind 
Reinstatement 


Columbia River Section 
Junior Grade 
Rhodes, M tox 45, Manzanita, Ore 
stati ment 


Rein 


Affiliate Grade 
Litton, K. M., Forester, Bur. of Indian Affairs 
Toppenish, Wash.; Okla. A & M, B.S., (For 
estry), 1954 
Schmitt, A. L 
Medford, Ore 


Forester, Bur. of Land Mgmt 


Gulf States Section 


Junior Grade 


Baker R M Forester U.8.F.8 Oxford 
Mise State Univ. of N. Y., B.8.F., 1950 
Gerred, D. L Forester U.S.F.8 Oxford 


Miss Reinstatement 


Verrall. A. F.. Pathologist, U.S.F.S., Gulfport, 
Miss. Reinstatement 

Wolfel, G A ‘orester, U.S.F.S., Oxford 
Miss Univ. of Mo., B.8.F., 1950 


Affiliate Grade 
Barnett, H. L Area Forester, Gaylord Con 
tainer Corp., Walker, La 


Dunn. J. E.. Research Forester. U.S.F.8., Alex 
andria, La.; Okla. A & M, B.S., (Forestry) 
1955 

Fuston F P Forest Tech International 


Paper Co Alexandria, La Stephen 
Austin State College, B.S., (Forestry), 1955 

Hoover, CC. F Project Forester, U.8S.F.8 
Senatobia V.P.1., B.8 (Forestry) 
1952 


Miss, : 





APPLIED 
FOREST 
MANAGEMENT 


“Is the first technical book on for- 
est management that deals with 
forest land use coordination in 
detail. The subject of forest 
management is discussed for all 
foresters.”—Planning and Civic 
Comment. 


383 pages . . $5 postpaid, 
PAUL E. BRUNS 
Consulting Forester 


119 Mount Ave., Missoula, Montana 

















MEMBERSHIP CERTIFICATES 


Suitable for framing 
For Member (Seniors) only. Size 


Suitable for framing. 
tered, hand-signed by the President and the Ex- 
ecutive Secretary with Society’s gold seal. $1 post- 
paid. Order today. 


SOCIETY OF AMERICAN FORESTERS 
MILLS BUILDING, WASHINGTON 6, D. C. 


14” x 18”, 


Member’s name _ hand-let- 
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MAKING WOOD SERVE AMERICA BETTER THROUGH GOOD FOREST MANAGEMEN?I 
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EDWARD TYSON ALLEN (1875-1941), forestry leader who helped pioneer fire protection proctices and laws which now sole 
guard America’s timberlands. First California state forester, he later wos the first federal district forester for Oregon and 
Washington. In 1909, as head of Western Forestry and Conservation Association, he began the drive for cooperative fire protection 


“forest fire prevention is everybody's business...” 


Protected against fire from seedling to In some of his early talks, E. ‘T. Allen often told lumbermen and foresters, 

maturity, planned timber crops on tree “forest fire prevention is everybody's business and without fire protection 

farms can always supply wood for lumber, __ it is impossible to grow new tree crops.” By constant education and per- 

paper, rayon and other useful products.  suasion, he gradually drove home this forest management concept across 
the nation. As a result, he is generally credited with bringing about the 
voluntary cooperation among industry, state and federal forest agencies, 
and the public that has led to a sharp reduction in fire losses. 

The effectiveness of modern fire prevention and protection practices 
has made it practical for about 6,600 private owners to manage more 
than 35 million acres of commercial forestland for permanent wood pro- 
duction. Growing and harvesting timber as a crop under long-range 
plans, these tree farmers are protecting present and future wood supplies 
with a vast network of privately built fire access roads and radio com- 
munication systems...in addition to constant fire patrols. 

All Weyerhaeuser Timber Company forestlands are managed as cer- 
tified tree farms, protected against fire, insects and disease. Write us at 
Box A, Tacoma, Washington for a free booklet on modern forestry. 


Weyerhaeuser Timber Company 
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McMahon, B. A., Supt. Wood Procurement, 
East Texas Pulp & Paper Co., Silsbee, Texas 
. ‘ “| Associate Grade 
, - » °c Goodrum, P. D., Wildlife Research Biologist, 
( OMmsu lt maBe } OTF?S [ CTS U. 8. Fish & Wildlife Service, Nacogdoches, 
. &o : ‘ Texas: Texas A & M, M.S., (Wildlife 
Mgmt.). 1938. 


Offered by Inland Empire Section 
: Junior Grade 
Schultz, A. E., Forester, Potlatch Forests Inc., 
Members of the Society of American Foresters ~~" aaa Idaho; Univ. of Minn., B.8.F., 
949 


Protess ial Services 





Intermountain Section 
Junior Grade 


FOREST APPRAISALS » POREST TAXATION Buchman, R. B., 62 Lower Row, Magna, Utah 
GROWTH AND MANAGEMENT PLANS Reinetatement. 


FRANK J. LEMIEUX Repete tenes Sates 


Sohaney, A. L., Service Forester, Ky. Div. of 





Consu l tin g F orester Forestry, Prestonsburg, Ky. Reinstatement. 

25 Years’ Mxperience in North and South America . , ao ~— - 
‘aughan, J. W., Agric. ‘orestry Agent, 

833 WHITNEY BLDG. NEW ORLEANS 12, LA. Central Railroad, Jackson, Tenn.: Univ. of 








Tenn., B.S., (Agric.), 1939 





New England Section 
Student Grade 


, , ssge 7 _ : ‘" , . ow . 
KeiTtH CRANSTON, Consultant Uasraness oy Mssssemveneve 
Leland, Mississippi ' ‘New York Section 
Junior Grade 
(Headquarters) Barrus, G. L., 220 Latta Rd., Rochester, N. Y. 
, Reinstatement. 


A Southwide Professional Service 





Northern California Section 
Junior Grade 
. Hess, D. E., Asst. Forest & Ree. Officer, State 
of Calif., Sacto. Calif.; Univ. of Idaho, 
GEORGE BANZHAF & COMPANY B.S.F., 1941. 
Shera, H. R.. Lumber Worker, Hammond Lbr 
Co., Eureka, Calif.; Univ. of Calif., B.S.F., 








622 Morth Water Street MIL. WAUEKERB 2 BRoadway 6-2062 1952 
Consultants to the Wood Using Industries Northern Rocky iountein Section 
/untor s7Tac 
Bushfield, J P Forester, U.S.F.8., Libby, H 


Mont Utah State Agric., B.S.F., 1951. 








Ozark Section 


SOUTHERN TIMBER MANAGEMENT SERVICE Junior Grade 


Wickstrom, E. B., Asst. Dist. Forester, Dierks 


Forests Inc., Eagletown, Ok's.; Univ. of 
FORESTRY TIMBERLANDS Minn., B.S.F., 1951 
SERVICES AND Affiliate Grade 
Bartholomew W ( Asst Dist. Forester, 
FOR TIMBER OPERATIONS Dierks Forests Inc., Nashoba, Okla.; Okla, 
A & M, B.S (Forestry), 1955 
J. M, BRADLEY—H. i MURPHY & ASSOCIATES Morrison, J BK Forest Tech International 
205 S. 32nd St., Birmingham, Ala. 404 Montgomery Ave., Sheffield, Ala. Paper Co., Hampton, Ark.; Ark. A & M, 


P. O. Box 262, Lyons, Ga. P. O. Box 964, Auburn, Ala. B.S., (Forest Memt.), 1954 





Puget Sound Section 
Junior Grade 
jowman, N. B., Route 1, Monroe, Wash. Re 


WILLIAM A. EASTMAN, JR. POND & MOYER CO., INC. Brady. KR. O., Chiet Forester, U. 8. Plywood 


Corp., Kosmos, Wash Reinstatement 


Consulting Forester Consulting Foresters Anderson, R. W., Forester, U.S.F.S., Quinault 
Complete Professional Service Wash. Reinstatement, 





Estim stee—Appraisale—Serveys ; Affiliate Grade : 
SEATTLE | F WASHINGTON Machine Tree Planting 8 wen Strege, R. A ( hief k ire Warden, Puget Sound 
410 j. GREEN BUILDING Pulp & Tbr. Co., Clear Lake, Wash 
' s . ‘<. 
Phone SEneca 2814 107 HOMESTEAD RD., ITHACA, N. Y Sediiienetes Gatien 











Junior Grade 
Darby, 8. P Rt. 6, Hitehock Rd., Macon 
Ga. Reinstatement 
Orr, J. V., Asst. Forest Supv., Hudson Pulp 
& Paper Corp., Shamrock, Fla. Keinstate 








LUT 
a 


2) C. D. SCHULTZ & COMPANY se: Afitiate Grade 
rt Freeman, R, H., Jr. Forester, U.S.F.S., Cen 
A Incorporated treville, Ala; Ark, A&M, B.S.,” (For 
estry), 1955 
Vancouver, Canada Seattle, USA Wisconsin-Michigan Section 


Junior Grade 
Davis, J. R., Area Forester, Wis. Cons. Dept., 
Spooner, Wis Univ. of Minn., B.S.F., 
1952 {.F.. 1953 
Affiliate Grade 
Raisanen, R. R., Asst. Forester, Upper Penin 
sula Power Co., Houghton, Mich.; Mich. 











Over MILLIK NA ges * College of Mining & Tech B.S., (Forestry). 
JAMES W. SEWALL COMPANY 1951, 


Crosby, M. R., Firestone Plantations Co., Har- 
bel, Liberia, W. Africa. Reinstatement. 
Corresponding Grade 
Becking, R. W Forester, State Forest Serv- 
ice, Haarlem, Netherlands: Univ. of Wash. 

Ph.D (Silviculture). 1954 


OLD TOWN, MAINE 


ANADA 








INSPECTING WORKING EXHIBIT on removal of extractives from wood by solvents dur 
ing dedication of Crown Zellerbach’s new Central Research Laboratory at Camas, 


Washington, September 14, 1955, are (1. 
vice president for Northwest Timber Operations; 
Zellerbach, director and president of Collins Pine Company; 


who was banquet speaker that evening. 


Crown Zellerbach Dedicates New 
Research Laboratory 


The dedication of Crown Zellerbach 
Research 
Laboratory at Camas, Washington was 
held September 14 Harold L. 
Zellerbach, president, 


heading a group of business and sei 


Corporation’s new Central 
with 


executive vice 


entific leaders in the dedication cere 
mony. 

The $600,000 
the latest in facilities and equipment 


laboratory contains 


for pulp and paper research, and one 


to r E. P 


Stamm, Crown Zellerbach’s 
Truman Collins, direetor, Crown 
and Col. W. B. Greeley 


of the finest scientifie libraries in the 
pulp and industry. It also 
houses the company’s new Chemical 


under Dr. W. M., 


Hearon, which is responsible for crea 


paper 


Products Division 
tive research on new by-products from 
the pulp and paper making process, 
adjoins the De 


The new laboratory 


velopment Laboratory, completed in 
1952, consisting of a complete experi 
mental pulp and paper mill, 
Following Mr. Zellerbach’s outdoor 
speech, R. T. Kimberlin, 


vice president for Corporate Develop 


dedication 





FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 








ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Congulting Foresters 


1740 K Street, N.W., Washington 6, D.C. 








WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 








LOGGING COST ESTIMATES APPRAISALS 
SURVEYS AND MANAGEMENT CRUISING 


INTERMOUNTAIN TIMBER SERVICE 


Know Your Timber Values and Logging Costs 
THOMAS (Tom) C. CLIFTON Tel. 2-4300 
Consulting Forester 1317 Fort St. 

Boise, idaho 








Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 











TIMBER MANAGEMENT SERVICE 


J. E. HALL R. W. MEZGER 
FORESTRY CONSULTANTS 


Technical Assistance to Timberland Owners 
and Operators in the Ponderosa Pine Region 


Klamath Falls, Oregon 








THOMAS G. CLARK, 
CONSULTING FORESTER 


FOREST LAND 
MANAGEMENT CO. 
P. 0. BOX 1046 
MORGANTOWN, W. VA 








Land Surveyors 


Forest Surveys and 

Inventories. Estab- 

lishing of boundary 
lines. 





BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Consulting Forest Engineers 


Forest Management and 

Logging plans. Loca- 

tions for Wood indus- 
tries. 


Professional Forestry Services 
Thomas F. Schweigert, Pres. 


Member, Association of Consulting Foresters 


Penney Building 


Petoskey Michigan 














Farmcraft Associates, Inc. 


Forest services throughout 
Louisiane and East Texas 
P.O. BOX 4344 
ALEXANDRIA, LOUISIANA 
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ment, outlined the company’s research 
policies and goals at a meeting in the 
Moyer 


resea reh 


building’s new auditorium. Dr 


other members of the 
talked on the 


and 


and 
staff 


fiber, 


scope of paper, 


process development re 
search. 

Colonel William B. Greeley, retired 
Chief of the I Ss 


industrial 


Forest Service, 
forester, talked 
Wood” at the 


He diseussed points 


prominent 
on “New Horizons in 
evening banquet, 
in the 


search in the 


history of forest products re 
United States, its 
contributions to forest industries, and 
pointed to its future task of making 
the forest products industries all prod 


Vast 


uct industries. 

The bronze plaque which is perma 
mounted at the entrance to 
Zellerbach’s 


statement: 


nently 
research |i 
“Our fu 


(Crown new 


brary bears the 


ture lies in the trees and in what 


secrets we yet may, through research, 


gather from them.” 





Government 





Clare Hendee Named Assistant 
Chief, Other Forest Service 
Personnel Changes Announced 
The U, 8. Department of Agriculture 
ha announced the 
several federal foresters, following the 
Karl W 
chief of the 


Forest Service in charge of administra 


reassignment of 


recent appointment ot Love 


ridge, former assistant 





JACK M. HALL 


Consulting Forester 
Appraisals - Selective Marking 


Machine Tree Planting Service 


MOULTRIE, GEORGIA 


NORTHEAST FORESTRY SERVICE 
STANLEY MESAVAGE, Consultant 


Forest Management 
Timber Production 
Forest Products Marketing 


HAWLEY PENNSYLVANIA 








TREE FARM 
MANAGEMENT SERVICE 


364 East Broadway, Eugene, Oregon 


Protection —Reforestation— Inventory 


Utilization—— Research 


Verne D. Bronson, Chief forester, Phone 5-537! 





Consulting Forester Forest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 











tive management and information, as 


agricultural attache at Bogota, Co- 


lombia 
Clare W 

for the California Region, with head 

San 


Hendee, regional forester 


quarters in Francisco, will sue 
coed Mr 
Charles A. 


forester for the Southern Region, with 


Loveridge 
Connaughton, regional 
headquarters in Atlanta, will succeed 
Mr. Hendee in San Francisco. 

C. Otte Lindh, of 
Mexico, 


Albuquerque, New 
regional forester for the 
Southwestern Region, will sueceed Mr. 
Connaughton in Atlanta. 

Fred H. Kennedy, of Denver, chief, 
Division of Range Management in the 
Rocky Mountain Region, will succeed 
Mr. Lindh as regional forester for the 
Southwest. 

The reassignments, which became ef 
fective about October 1, place foresters 
in areas of responsibilities where their 
and background will be of 
greatest value to the regions concerned, 
according to Richard E. MeArdle, chief 
of the Forest Service. 


training 


Michigan Steps Up Planting 
Program 

The Michigan Department of Con 
servation has announced the addition 
of 25 new tree planting machines to 
its previously operated 17 in an ae- 
celerated planting 
The 


signed and constructed at the depart 


program on state 


lands. new machines were de- 


ment’s forest fire experiment station 


near Roscommon. 

calls 
this 
15,000 aeres in 


Michigan’s planting program 


for completion of 10,000 acres 


fall and next spring, 


each of the next two years, and 20,000 
each year thereafter until a currently 
250,000 have heen 


available acres 


planted, 


HamivTon K. Pyies 


JOURNAL OF FORESTRY 


RicuArp J, CosTLey 


H. K. Pyles Promoted to 
Washington Position, 
Succeeded by R. J. Costley 


Hamilton K 
1952 has been chief of the Division of 


Pyles, who since July 


Information and Edueation of the 
North Region of the U. § 
Forest Service, has been appointed to 
a staff position in the Branch of Na 
tional Forest Resource Management at 
Washington, D. C, 
forest supervisor of the Cleveland Na 
California 


Central 


Pyles was formerly 


tional Forest in and is a 
University of California forestry grad 
uate, 

Richard J. Costley 
in the North Central Region. He was 
formerly supervisor of the Allegheny 
National Forest, Warren, Pa. He holds 


a B.S. degree in forestry from Utah 


succeeds 


State Agricultural College and a mas 
from the University of 
Illinois. He served with the Navy dur 
ing World War II in the Philippines, 
and Korea. Hle then became assistant 
chief of the Division of Wildlife Man 
Washington offiee of 
the Forest Service in 1946, and moved 


to the Allegheny 1949. 


ter’s devree 


agement in the 


forest in 


H. D. Miller to Head 
Southeast Wildlife Program 


District Ranger H. Donald Miller of 
District on the Wal- 
lowa-Whitman Forest at Enterprise, 
Ore., has been promoted to take charge 
of wildlife 
the Southeastern 
Forest Service 


the Chesnimnus 


management activities in 
Region of the U. 8. 


with headquarters at 
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Atlanta, Ga. 

Miller studied in the 
at Washington State 
which he graduated in 1938. 


field 


trom 


wildlife 


College 


In his new assignment in the south 
east, Miller will be responsible for the 
cooperative wildlife management proj 
ects now being carried on between the 
states and the U. S. Forest Service in 
eluding such wildlife units as the Pis 
gah National Game Preserve. 


Supervisors Named in North 
Central Region 


Transfer of personnel affecting three 
key national forests in the North Cen 
tral Region, has been announced by 
Mr. H. Dean Cochran, regional for 
ester for the U. S. Forest Service at 
Milwaukee, Wis. 

Dan EK. Bulfer, for over 5 years for 
est supervisor of the Nicolet National 
Forest in nerthern Wisconsin, will fill 
a vacant supervisor's position on the 
Chippewa National Forest with head 
Lake, 
Edward N. Lee, of 


linois, 


quarters at Cass Minnesota. 

Harrisburg, I! 
the 

being transferred 


headquarters of 
National 


Shawnee 
Forest, is 


to Rhinelander to sueceed Mr. Bulfer. 

Lawrence P. Neff, until recently as 
sistant to the chief of operation in the 
Milwaukee office, will take 
the forest supervisor’s position 
on the Shawnee which administers na 


regional 
over 
tional forest areas in southern Illinois 
and southeastern Missouri 


C. G. Fredine Heads N.P8. 
Wildlife Work 


C. Gordon Fredine has been named 
principal the National 
Park Service, going to that position 
the Fish Wildlife 
where he was chief of the Drainage 
Studies Section, Office of River Basin 
Studies. B.S. in 
biology from Hamline University in 
1932 and did graduate work in wild 
life management at the University of 
Minnesota. During World War II, 
while in the Navy, he earried on in 


biologist ot 


from and Service 


Fredine received his 


sect-borne disease control work in the 
Pacifie. 


Rocky Mountain Experiment 
Station Expands Research 


A new 


Black 


Hills, a skyline-crane logging system 


research center in the 


R75 


at Fraser Experimental Forest in 
Colorado, and a study of plant-water 
the Southwest 
been installed under the expanded re 
search program of the Rocky Moun 
tain Forest Range Experiment 


Station, Director Raymond Price an 


relationships in have 


and 


nounced recently, 

These are some of the personnel ap 
pointments and transfers resulting 
from the expansion : 

Richard M. 


ester who for 
been in 


Hurd, a research for- 
the 


charge of 


past 5 has 
the field 
unit in Laramie, Wyoming, has been 
selected to head unit in the 
Black Hills. Headquarters have been 
established in Rapid City, South Da 
kota. 

In cooperation with other agencies, 
this new research unit will seek to (1) 


years 
station’s 


the new 


develop markets for below-sawtimber 
sized material, such as pulpwood, 
poles, and fence posts; (2) improve 
eurrent practices in using wood; (3) 
increase productivity 
the timber (4) 
livestock with range use by 
deer and other big game; and (5) de 
the effect of 


use on water resources, 


and quality of 
resource ; coordinate 
grazing 
termine 


present forest 





reduces wear, 


Closed position 


ye be 


ra 





New 8ase 
U. S. Patent No. 
2376976 





NOW . .new CUSHION BASE 


absorbs road shocks & vibration, 


increases life of 


FORESTER 
SEAL TITE 


DRIP-TORCH 


Proved superior in over 
9 years field service 


Approved for use by 
U.S. Forest Service 


NO Flash-back 

NO Fuel slopping 
NO air-pump 

NO pre-heating 
NO pressure build-up 
NO explosive vapors 
Instant operation 


SAFE — EFFICIENT 
RELIABLE — ECONOMICAL 


Burns Diesel Fuel or Stove Oil 
Write for folder & price list 
WESTERN 
FIRE EQUIPMENT CO. 
69 Main St., San Francisco 5 


ry 
it has: 


120 Gallen 


bination 


Pump Capacity 








PANAMA 


This complete PANAMA Slip-on Forest Firefighting pump Unit 
will fit “within your budget.” 


PANAMA [Kall Bearing 
3.1 HP B & 8 Ale Cooled Engine with 


capacity 
Basket around top 


All hose and fittings including 50 ft. 
pressure Discharge Hose with Pistol Grip cut-off and Com- 
Nozzle, 
Suction Hose with straimer (for drafting)-— 


and is all mounted on Sieel Skids connected up and ready to go-— 
Free Flow 


The complete Unit can be delivered to any point in the United 
States for around 8500 


PANAMA PUMP COMPANY 
HATTIESBURG 


The same Unit available, 
might want larger or smaller capacity tank or 
might already have suitable tank, 


Pump and Compensating By-pase— 
Clutch 
stesiner and Hese 


tank with inside 


™%” PANAMA 250% 


3 way valve and 20 ft, 1” PANAMA 


100 pressure 1507 pressure 
15 GPM 12 GPM 8 GPM 


MISSISSIPPI 


less tank and skids, for those who 


for those whe 











HEAV 
BROOM RAK, 


P| 


For rough usage, unburnable, all 
metal. Simple variable tine spread. 


The ideal light weight hand tool 
for fire suppression of rakeable hand 
fuels. Also for leaves, forest debris or 
any rakeable matter. 


Tine wires are of heat treated spring 
steel and zinc plated. Tine wires can 
be easily replaced. 

Strong aluminum handle is corrosion 
proof and will not break, warp or burn. 


WENZEL COMPANY 


vv 





Calders’ Forest Road 


ENGINEERING TABLES 


Complete tables for field work on 
waterproof paper and acetate cover. 
Sent on approval Price 5.00 
LESTER E. CALDER and DOUGLAS G. CALDER 
12298 filyard MF Eugene, Oregon 











SILVA COMPASS 


Simpler - More Accurate 


Recommended by foresiers for cruis- 
ing. Basier to use, faster, positive. 
Direct course readings. Write for 

free literature and instructions. & 


SILVA, INC., Dept. J, LaPorte, ay - 





S. Clark Martin, range conservation 
ist from the Central States Forest Ex- 
periment Station, has been selected to 
replace Mr. Hurd at Laramie. 
1949, Mr. Martin has been conducting 
range research in the Ozark region of 


Since 


Missouri. 

Francis R. Herman has been trans 
ferred from the station’s research cen 
ter in Flagstaff, take 
charge of the first skyline-crane log 


Arizona, to 


ging operation to be tested in the Cen 
tral Rockies. This unique cable sys- 
tem was developed in Europe by Jacob 
W yssen to handle tough logging shows 
on steep slopes in rugged terrain with 
a minimum of damage to the site. Lo- 
cation of the installation is West St. 
Louis Creek, President 
Kisenhower’s favorite fishing grounds 


just above 


near Fraser, Colorado. 

Region 2 of the Forest Service and 
the Koppers Company are also co 
operating in the experiment. 

Dr. John P. Decker, scientist and 
plant physiologist, has been appointed 
to carry out important research in 
plant-water relationships in the South- 
west. Dr. Decker is a well known au 
thority on plant 
respiration. He comes to the station 
from the Brooklyn Botanical Gardens 
in New York and has been assigned 
to the field unit in Tempe, Arizona. 


photosynthesis and 


Frank M. Yasinski is being trans- 
from station headquarters in 
Fort Collins, Colorado, to conduct in- 
sect surveys in Arizona and New Mexi 
eco. He will with the station’s 
Forest Insect and Disease Laboratory 
in Albuquerque. 

Dr. C. L. 
Collins, was 


ferred 


work 


Fort 
transferred to 


Massey, also from 
recently 
take charge of this new laboratory. 

In 1953, the Rocky Mountain Forest 
Station, a 
8. Forest Service, in 
Agriculture, was 


and Range Experiment 
branch of the U. 


the Department of 





LITTLE BEAVER... 


Little Geaver Tree Girdler, cuts 
girdle around tree at wathing 
speed. One man will girdle more 
eeres ger day than several men 
weing ether methods 
sections may 
desired height 


FOR DETAILS 


Brush and Pruning Sew attach. 

ments to take care of any brush 

cutting of pruning jeb, four teot 
added +t 


Brush saw does 
the work of several men. 


SEE 


wo ATTACHMENTS 


A Post Hole A desi for 
operation, ora the 


= any soi! type. Weed euner may 
be aft fer wooed drilling. 


YOUR DEALER OR WRITE: 


HAYNES MFG. CO. uvineston, Texas, u.5.4 
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reorganized to include the Southwest 
ern Station. Under the new organiza 
tion, the station now conducts research 
in six major fields (forest manage 
ment, range management, wildlife, wa- 
tershed management, 
forest disease, and forest utilization) 
throughout South Dakota, Nebraska, 
Kansas, Wyoming, Colorado, Arizona, 
New Mexico, and west Texas, Director 


forest insects, 


Price explained. 


George Spaur Leaves Oregon 
Post, Succeeded by D. L. Phipps 


state for 
ester, resigned his position effective 
October 1 to accept a post with the 
International Cooperation Administra- 
tion as advisor to the Minister of For- 
ests for East Pakistan. He has been 
succeeded by Dwight L. Phipps, depu 
ty state forester. 


George Spaur, Oregon 


Spaur has served as Oregon’s state 
forester since 1949 when he succeeded 
the late Nelson S. Rogers. He was the 
sixth man to hold that position since 
1911. He joined the 
department in 1937, 
serving as staff forester and later as 
deputy state forester. 

World War II Colonel 
Spaur served as a staff officer with the 
Ninth Army Corps in the Paeifie and 


its ereation in 


state forestry 


During 
Juring 


during the Japanese occupation assist- 
ed in making an economic survey of 
the Japanese Islands. He commanded 
the 369th Engineer Boat and Shore 
Regiment during the Korean emergen 
cy and also served as post commander 
of Fort Worden, Wash., and chief of 
staff at the 1952 atomie bomb tests at 
Desert Rock, Nev. 

In his new 


position Spaur will 


serve as director of American tech 
nicians in Kast Pakistan and will alse 
carry responsibility for directing the 
Research Chitagong. The 
cooperative aid program is carried on 
under the U. S. Department of Agri 


culture and the State Department. 


Center at 


Phipps has been with the state serv 


ice in Oregon since 1925, becoming 


assistant state forester in charge of 
protection in 1942. He became deputy 
state forester in 1950 and served as 
state forester for two years during the 
absence of Spaur during the Korean 


emergency 


No Strip Mining in Cumberland 
National Forest 


The Stearns Coal and Lumber Com 
pany of Stearns, Ky., will not be per 
mitted to strip mine coal in the Cum 
National Forest. This de- 
cision climaxed an appeal by the com 


berland 
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pany to Secretary of Agriculture Ezra 
Taft Benson from an earlier finding 
by the regional forester who had ruled 
that the operation would not be in the 
public interest. 

The consultant board appointed by 
the Secretary to investigate the com 
pany’s request consisted of Charles P. 
Taft, attorney from Cincinnati, Ohio; 
R. L. Wilhelm, mining engineer of St. 
Clairsville, Ohio; and Samuel T. 
Dana, dean emeritus of the School of 
Conservation, University of Michigan, 

The land that the company sought 
to work was sold by it in 1937 to the 
federal government subject to reserva- 
tion of the mineral rights. Since that 
time it has been managed by the U. 8. 
Forest Service, and with the forest 
cover restored, bas become valuable 
for watershed protection purposes, 
timber production, and recreation. 

The consultants determined that in 
view of the topography of the land 
the strip mining operation would 
create a serious water pollution prob- 
lem, would interfere with and disrupt 
the management of the land for for 
estry purposes, and would leave it in 
an unsightly condition that would im 
pair its recreational values. The ex 
pense of subsurface mining ruled that 
approach out and, the board found, 
that if the company was required to 
restore the stripped land, it would 
not be able to market the coal at any 
where near the going price. Public 
hearings in the area of the national 
forest brought out a great interest in 
the lands for values other than for 
what coal they might contain. 


Results of Mangement Assistance 
Under Study by TVA 


Tennessee Valley Authority, in co 
operation with the forestry and agri 
cultural extension agencies of the sey 
en Tennessee Valley states, has begun 
an evaluation of progress on some 600 
forest properties whose owners re 
ceived specific forest management ree 
ommendations over the past 14 years. 
Richard Kilbourne, director of TVA’s 
Division of Forestry Relations, said 
the purpose of the study is to find out 
exactly what has happened on these 
case examples——why they succeeded or 
failed, as the case may be. The study 
is scheduled for completion early next 
spring. 

The cases to be reviewed include all 
kinds of ownership—farm, industrial, 
investment, institutional, state, munici- 
pal. The total area is about 580,000 


877 


acres, In every case, the owner re program held last April 7 for the 
ceived technical aid on management first time, 
through the joint efforts of TVA and Subjects to be covered in the semi 
the state forestry and extension agen nar are forest inventories and stand 
cies. Each woodland contained enough — structure strdies, business organiza 
merchantable timber to enable the — tions in the forest products industries, 
owner to begin management of no out income and ad valorem taxes in rela 
of-pocket expense. tion to operating costs, labor relations 
and collective bargaining, integration 
and research in the forest industries, 
Richard Marden Appointed to and public relations in forestry 
Lake States Station Teachers for the seminars will in 


Richard M, Marden, has joined the elude Yale faculty members as well 
staff of the Lake States Forest Experi 
ment Station, which has its headquar 
ters in St. Paul, Minn. Marden will as 
sist in the wood utilization research 
program at the Station’s field office 


as leading experts both in government 
and in business. 

Enrollment for the November semi 
nar will be limited to approximately 
20 men, and will be closed when that 
number is reached, according to Dean 
George H. Garratt of the School of 
Forestry. 


in Wausau, Wisconsin. 

A veteran of World War II, Mar 
den is a graduate of the University of 
Minnesota and obtained a master’s de 
gree from that institution in 1951. 


Floyd Hart Scholarship 
During the past year he has been Established at Oregon 


teaching and doing graduate work at A scholarship fund for future for 
the University. He served as chief for esters at Oregon State College has 
ester for the Homestake Mining Com been established in reeognition of the 
pany in Lead, South Dakota, between outstanding public services in the 
1948 and 1954. field of forestry by the late Floyd 

Hart of Medford, Ore., lumberman 





member of the Oregon State Board of 


Education Forestry. 








Yale Holds Second 


Industrial Seminar EU ROP E A N 
4 
Top executives in the field of indus 7 srs Bh’ . 
trial forestry will become students i REE SEEDS 
again when they convene at Yale Uni Specialties: seeds for Xmas Trees 
versity in November for a series of 


and Forestry 


management and industrial adminis Write for Price List 


tration. PORT atch 

The session will he held November J U L 1 U s $ TAI NER 
7-18 at the Yale Forestry School un Kilnhouses 
der the direction of FE. T. F. Wohlen Wiener — Neustadt 
berg, professor of industrial forestry, Austrie 


seminar refresher courses in forest 








and will be similar in scope to the 


( . BERNARD 
A Kamp-Pack 
<< 





Fi Fas 
“OUTDOOR FOOD” HELPS RANGERS, 
FORESTERS, TRAVEL LIGHT and FAST 


Delicious non-perishable food is concentrated for easy 
carrying. 25 pounds finished food weighs only 9 pounds 
Nothing to add but water. 12 full meals in waterproof 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 
foresters, too. 


Write for KAMP-PACK booklet and Bernard INSTI- 
TUTIONAL FOOD LISTS for be-man lumberjack meals. 


BERNARD FOOD INDUSTRIES... 2 plants to serve ,ou 


P O. Box 487, San Jose, Calif. * 559 West Fulton Street, Chicago 6, Il, 





Christmas 


Suggestions for Him 


Forestry and Related Research in 
North America. The result of a 
reappraisal of the existing struc- 
ture of forestry and related re- 
search programs in North America 
including recommendations and 
goals for the next quarter-century 


Price $5. 


), ; 
the Society of American Foresters.) 


Forestry Handbook. A|! the facts, 


techniques, and vital data of on 


($3 only to members of 


the-ground forestry (Complete, 
authoritative, eight years in prep 
aration, this comprehensive Hand 
book refleets virtually the entire 
literature of forestry in presenting 
all the basic formulas, tables, con 
verting factors, and related data 
commonly used by foresters today 


Price $15. 


Forest Cover Types 

America, 1954 edition 
detailed deseription of 
mately 250 North American forest 
Mexico). A 
botanical 


of North 

Includes 

approxl- 
types (exclusive of 
table lists common and 
names of tree species and an index 
of forest types is included Price $1. 


Society Emblems in three pin 
styles. 10K gold with gold letters 
on dark green enamel, background 
surrounded by gold border. Prices 
lapel button $2.50; tie chain $6; 
pin $4. 

Binder for JOURNAL OF FOR.- 
ESTRY. Holds 12 issues 


imitation leather, stiff board 


Brown 
Title 
stamped in gold foil on front cover 
Price $2. 

Code of Ethics for the forestry 
profession. Printed in black 
green on 13° x 20° heavy paper 
Suitable for Price 25 
cents. 

Membership Certificate. For Mem 
Name hand 


and backbone 


framing 


bers (Seniors) only 
lettered with Society’s gold seal 
14” x 18° 
Price $1. 


Suitable for framing 


Order today 
Society of American Foresters 
$25 Mills Building 
Washington 6, D. C. 


Newest Keer Green 
fires which are started within 
Sound 
with forest 


erected by the Puget Section 


S.A.F. in cooperation 
Forestry; Wm 
Valley Lumber Co.; M. P. 
Ww. W 
chairman of the K.W.G. Unit. 
Bloedel Timberland Co 


Lazara, 


Participation in the Floyd Hart 
Scholarship Fund is directed by the 
committee for contributions, composed 
of Albert Powers, Say, chair 
George Spaur, state forester, 
Dean W. F. MeCulloch, Schoo! 
O.8.C,, Charles E 


Industries, 


Coos 
man, 

Salem; 
and 


Forest 


of Forestry, 
Ogle, Associated 
Salem. 

Money contributed to the fund 
he used to aid deserving forestry stu- 


will 


dents at the forestry school at Oregon 
State Collews 





Industry & Private 





Southeastern Fire Compact 
Ratified 

The Southeastern 
Fire 
ratified by 


Interstate Forest 


Proteetion Com paet has been 


seven southeastern states 
and is now in operation, according to 
South Carolina’s State Forester Chas 
H. Flory, chairman of the South 
eastern State Fire Compact 
Commission. The main purpose of the 
Cempact is to promote more effective 
in the south- 
authorizing states 


Forest 


eontrol of forest fires 


eastern region by 
to assist each other in fire emergencies 
by furnishing trained personnel, equip 
other services to combat 


ment, aad 


fires 


SIGN strikes at the 
100 yards of a road. 
and the 
industry 
with the attention-getting idea are (left to right 4 
Catlow, Puget Sound Pulp and Timber Co. ; 
Keep Washington Green Committee, and Dr 
Haggard, president of the Western Washington College of 
Not shown, but active in the project was J. W 
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90 pereent of Washington’s man-caused 


The above is one of two signs 

Puget Sound Chapter of the 
Bellingham, Wash., area. Shown 
R. O'Donnell, State Division of 
H. A. Reasoner, Columbia 


North 
in the 


Edueation and 
Allen, 


J. W. Brown Joins 
New Hampshire Society Staff 

A recent announcement by Edgar 
C. Ilirst, president of the Society for 
the Protection of New Hampshire For 
Willcox 
has been appointed assistant forester 
for the Society. 
new position 


ests, reports that J. Brown 
Brown went to his 
that of 
professor at the University of Michi 


from assistant 
yan. Lawranece W. Rathbun is Society 
forester. 


Trees for Tomorrow Camp 
Attendance Soars 

M. N. Taylor, executive director, re 
that on June 21 
at the Trees for Tomorrow 
the 20,000 mark. Taylor said reserva 
this will total 3,500, of 
which 1,239 are high school students 
their from 120 
schools state 
The 


continues 


ported attendance 


camp hit 
tions year 
high 
The 
1955 
until 


and instructors, 
throughout the 
camp opened on March 6. 
reservation schedule 
November 12th. 
Purchase of a 4th tree planting ma 
annua! 
ot di 
August. 
chairman of the 
Paper Co. 
industry-sponsored 


chine was authorized at the 


summer meeting of the board 
rectors at Eagle River in 
Folke Becker, 
board, Rhinelander 
president of the 


and 


organization, said this action was nee 
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essary because of the large number of 

million 
next 


requests to machine plant a 


trees for private landowners 
spring. 


The 


Trees for Tomorrow, now in 


following representatives of 
its 12th 
year, were present: D. B. Smith, presi- 
dent Wausau Paper Mills Company, 
secretary -treasurer Tomor- 
row Ine.; E. B. 
manager Water Power 
& Paper president 
Trees for Tomorrow; N. 8. Stone, vice 


Trees for 
Hurst, woodlands 
Consolidated 
Company, vice 
president and general manager Mosi 
nee Paper Mills Company; Stanton 
W. Mead, president Consclidated Wa 
ter Power and Paper Company; Neil 
Nash, vice president, and George Kilp, 
woodlands 


manager operations Ne 


koosa-Edwards Paper Company; C. 
Rt. Seaborne, vice president, and A. M. 
Schmalz, Thil 
many Pulp and Paper Co.; Ben Can 
cell, president Rhinelander 
Company; J. M. 
and H. G., 


Paper 


production manager 
Paper 
Conway, president, 
Wintgens, vice president 


Mills, In 


secretary 


Charmin Harry 


Fitze, assistant and treas 
urer, National Container Corp.; H. P. 
Taylor, president Wisconsin Public 
Service Corp.; W. E. Schubert, 
W isconsin-Michigan 
William Mertens, secretary 


treasurer Chippewa and Flambeau Im 


vice 
president Powe1 


Co.; and 


provement Company 


Pulpwood Representatives 
Discuss Debarking Problems 


Representatives of 20 pulpwood 
companies, located in 10 states, from 
Pennsylvania to Louisiana, discussed 
debarking problems of their industry 
at an all-day meeting September 14, 
at Battelle Institute, Columbus, Ohio. 
The industry meeting was organized 
and directed by W. C. Finley, Battelle 
liaison representative to the forest and 
wood products industry 

To offset the anticipated great in 
crease in pulpwood requirements in the 
future, industry 


pulpwood men are 


looking to mill residues as a potential 
source of as much as one-third of their 
needs. At the 
time one of the many obstacles to the 


mill 


removal of 


eurrent fiber present 


use of residues, is a quick and 


economie bark from these 


residues. Another problem is the sep 
aration of bark from chips, 

the 26 
companies devoted much of the meet 


Twenty-five executives from 
ing to analyzing research approaches 
Thev 
review of the present debarking meth 
William T. Reid, Battelle as 


technical director 


to these problems. were given a 


ods by 
istant 


Northwest Tree Farm 
Acreage Continues Increase 
Twenty new west coast tree farms 
were certified on August 30 at a board 
Industrial Forestry 


additions made to 


meeting of the 
Association and 
existing tree 


the certified acreage in the Douglas-fir 


farms which increased 


region by 176,801 acres. 
Ten of the 
Washington and ten in Oregon. They 


new tree farms are in 
range in size from the 20-acre Pepper 
Grant tree farm in Island County, 
Wash., to the 124,694-acre 
holdings of the Timber Service Com 


industrial 


pany in Linn County, Ore, 
Slightly 230,000 

been approved this year in two other 

addition to this 
now has 116 


over acres have 


certifications in one, 
Western 
farms ranging in size from small farm 


Oregon tree 
woodlots to large industrial properties 
on which advanced forestry is being 
totaling 1,948,588 
Western Washington has 169 
total of 2,697,755 acres, according to 


R. F. Morse, Chairman of I.F.A 


practiced, acres, 


with a 


Ohio Forestry Association 
Wins Award 

For its public service 
“The Ohio Watershed 
Plan,” the Ohio Forestry Association, 
Award of 


program, 
Conservation 
Ine., has been 
Merit by the American Trade Associa- 
tion Executives. The certificate 
presented to William Laybourne, ex 


given an 
was 


ecutive director of the forestry or 
ganization, by Russell A, 
School of Business Ad 
ministration, University of Michigan, 
at the recent 35th Anniversary Meet 
ing of the executives at Mackinae Is 
land, Mich. 

National 


twelve 


Stevenson, 
dean of the 


awards were given to 


associations which have been 


of outstanding service to both industry 


and the public. Three of them, in 


The NEW HALE Type HPZF portable cen- 
trifugal Pumping Unit ts ideal for fighting 
fires thru long hese lines, A companion 
Forester’s Workhorse to the F7Z. 
Pumps from Draft: 

11 US. GPM at 200 PSI, 

28 U.S. GPM at 150 PSI. 

45 U.S. GPM at 100 PS.I, 
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cluding that to the Ohio Forestry As 
sociation, were given on a state or lo 
cal basis, the others to nation-wide 
groups. The Ohio award was the only 
one in the field of conservation, 

The projeet for which the Ohio For 
won recognition 


estry Association 


stemmed from water shortages since 
1953 which have seriously endangered 
Ohio's A year’s 
was undertaken by a 
mittee representing industry, agricul 
and government 


economy. research 


70-man com 


ture, communities, 








CUT COSTS GC 
PREVENT ACCIDENTS 





© WASH WINDOWS 
FOUR STORIES HIGH 


REMOVE LIGHT GLOBES 60 ft. up 


ePRUNE TREES & PICK FRUIT 








NEW Portable CENTRIFUCAL HALE Type HPZF 














This is based on 80% of available Engine 
HP and dees not represent maximum ee 
pacities, The 4 cycle air cooled 8% HP 
Engine is easy to start in any kind of weather. 
For Detailed Information on HPT and 
other Hale Fire Pumping Units Write: 


HALE FIRE PUMP CO, 


CONSHOHOCKEN, PA. 
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agencies. A 200-page report was pre 
pared presenting relevant statistics on 
the state’s 14 watersheds, and offering 
concrete plans which, in conjunction 
with sound forestry and soil practices, 
may become the basis for long-range 
water conservation projects. 


Douglas-fir Forest Soils 
Committee Holds Summer Field 
Meeting 


Members of the Forest Soils Com- 
mittee of the Douglas Fir Region par 
ticipated in the Soil Science Society of 
at the 
versity of California, at Davis on Au- 
gust 15 through 18th. Following pres 


America annual meeting Uni- 


entation of papers and symposia on 
forest soil and watershed management 
problems, the group assisted in con 
field 
California 


and 
Ore- 
The California itinerary under 
the direction of Robert A. Gardner 
and A. KE. Wieslander of the Cali- 
fornia Forest and Range Experiment 
Station and Lee Burcham of the Cali- 


fornia State Division of Forestry in 


central 
western 


ducting tours in 


northern and 


uv 
gon. 


cluded wildland soil problems of the 
woodland-grass zone and the second- 
growth ponderosa pine type of the 
Sierra foothill region, the Institute ol 
Forest Geneties and the coast redwood 
Pro 


cedures, techniques, and results of the 


forests of northern California. 


intensive soil-vegetation surveys con 
ducted cooperatively by the California 
State Forestry and the 


U. 8S. Forest Service were reviewed. 


Division of 


Committee members from the North 
west sponsored and conducted the tour 


through western Oregon. Inspections 


of forest soils were made in the coast 


range of southern Oregon, the high 


Cascade mixed conifer type 


(sugar 
and ponderosa pine, Douglas-fir, white, 
Shusta fir), the 


ponderosa—lodgepole 


noble and central 
stands 
western hemlock 
old-growth stands of northwest Ore 
gon, Dr. C. T. Youngberg, Oregon 
State College and Robert Tarrant, Pa- 
cifle Northwest Experiment 
Station led discussions on the prob- 


Oregon 


and the Douglas-fir 


Forest 


lems created by recent lava flows and 
deposits and complex geological for- 
mations such as the serpentine soils 
and parent rock, anc the pumice soil 
often contains rocks so 


mantle which 


light they float in water. 

Soil science and forestry specialists 
from several foreign countries and 
other U. §. tour. 


Stops of special interest to them were 


regions made the 


made in the California redwood state 


parks, Southern Oregon College of 


JOURNAL OF FORESTRY 
Education where Dr. E. N. Stevenson, 
president, discussed the geology of the 
region, Crater Lake, Pringle Falls, and 
H. J. 
The 


thousand miles of forest and wildlands 


Andrews experimental forests. 


motor caravan eovered over a 
and emphasized the need for more sur- 
vey inventories of soil and vegetation 
conditions and for additional research 
funds and personnel. 


Oregon Saw Chain Corp. 
Occupies New Plant 


Oregon Saw Chain Corp., Portland, 
Oregon saw chain manufacturing firm, 
is now in full production in its new 
66,000 foot factory at 9701 
S. E. MeLoughlin Boulevard. 


Complete manufacturing, engineer- 


square 


ing, storage and office facilities, as well 
as adequate space for future expan 
sion, have been provided in the air 
conditioned building. Manufacturing 
and office equipment has been supple 
tools. 


Comfort of personnel, as well as manu 


mented by new machines and 
facturing facility, was a major consid- 
eration. The entire second floor is de- 
voted to an employee recreation and 
lunch room, with an open patio. Office 
and recreation room walls are finished 
in hemlock, fir, and other native woods. 
Perennial plants and native stone have 
been used in landscaping the plant 
grounds and ample parking space has 
been provided. 

The plant is the fourth of four fae 
tories Oregon Saw Chain Corp. has oe 
cupied since the company’s four orig 
inal employees produced the first Ore- 
gon Chain in 1947, Current personnel 
250, and 6,700 dealers 
distributors handle 
products in the world’s timbered areas. 


is In excess of 
and now Oregon 
The company produces a complete line 
of Oregon Chipper, Chisel and Cross 
eut chains for all makes and models of 
chain saws, Oregon Chipper Chain be 
ing used as original factory equipment 
by 37 of the 41 and Can- 
adian chain saw manufacturers. Other 
Oregon products are Armor-Tip saw 
bars, sprockets, file holders, chromed 
files, depth gauges, chain breakers, bar 
outer-end handles, 
magnesium wedges. 


American 


regroovers, and 

The Oregon Saw Chain Corp. fae 
tory in Portland, and a new factory 
now being construeted by an affiliate 
company, Oregon Saw Chain Ltd., at 
Guelph, Ontario, are the only plants 
in the world devoted exclusively to the 
large seale manufacture of saw chain 
and mainte 


aml chain saw accessory 


nance equipment, 














THE NEW D7, DS and DS 


here’s what they can mean on your job 


The new 286-HP CAT* D9 Tractor 


Choice of torque converter or oil clutch drive. 
First track-type tractor with Turbocharger. 
Completely new 286-HP engine. “Live-shaft” 
drive for rear-mounted equipment. Many 
other important features. 


The new 191-HP DS 


With torque converter (Series D). With exclu- 
sive oil clutch drive (Series E). Completely 
new 191-HP engine. “Live-shaft” drive for 
rear-mounted equipment independent of fly- 
wheel clutch. New easy-working controls, 
Many other improvements. 


The new 128-HP D7 Series C 


Gear-type balancer fs: 2s six-cylinder smooth- 
ness. New 128-HP engine. Drawbar pull now 
28,700 lb. maximum. New starting engine for 
simpler, easier operation. Track shoes hard- 
ened by “water quench” process. And many 
other important advances. 


MAIL TODAY! 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A. 
I'd like all the big news about the new D7, D8 and D9. 


Nome 
Company 


Address 


The year’s biggest news on tracks: Caterpillar’s 
three great new Diesel Tractors. 

They're big news because they give you greater 
power and better performance than ever before. 

The D9 and D8, for example, give you your choice 
of torque converter or exclusive oil clutch drive so 
you can best match your machine to your own job 
requirements. 

All three give you features like one-piece frame- 
steering clutch case assemblies, and track shoes 
specially hardened by a new “water quench” proc- 
ess which means longer shoe life 

All three are easier to operate, with simpler, more 
powerful starting engines, easier working controls 
and other improvements, 

They're easier to service, too; an exclusive 
trouble-free oil clutch, separately removable power 
train components and a fuel system that needs no 
adjustments in the field are only three of many 
reasons why. 

Better be sure you get all the news about the new 
D7, D8 and D9. Call your Caterpillar Dealer today. 
Or mail the coupon below 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A, 


CATERPILLAR’ 


*Caterpillas and Cat are Registered Trademarks of Caterpiiias Tractor Co 
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Its MEW... 
Its alive with power 


5 HP—20 POUNDS 


Never before has there been a chain saw with so much 
power per pound as the new Homelite Model 5-20. 
It has 5 big horsepower for faster cutting .. . a light, 
light 20 pounds for easy operation. What's more, it 
is the only chain saw that gives you a choice of attach- 
ments to do many different cutting chores easier. 

The new Homelite Model 5-20 is precision built for 
quick starting, dependable performance, and low, low 
maintenance. Cuts in any position . . . it saves both 
time and money ... brings bigger profits to woodcut- 
ting or clearing operations. Write for complete de- 
tails or see your Homelite dealer. 


See your dealer for details on the Homelite TIME PAYMENT PLAN 
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Packed with power, the new Homelite Model 5-20 Chain Saw 
brings down big trees six feet in diameter, cuts through 20” 
trees in 20 seconds without forcing or jamming. Anyone can 
operate it... no experience necessary 


HOMELITE 


4111 RIVERDALE AVENUE + PORT CHESTER, NEW YORK tnterengeeate Blades on Bucking is easier on mon ond sow = Underbucking takes less effort 
versatility to the new Homelite 5-20 when a Homelite 5-20 goes to work ond is just os simple os bucking 
A DIVISION OF TEXTRON AMERICAN INC Chain Saw. For felling, bucking, Tokes less time than ever before The 5-20 is easy to handle upside 
limbing or plunge cutting, there's a The 5-20 stonds up under the grind down or in any position... and 

# Chain Sows «+ Pumps hord track blade for every require- on any job ... job after job. there's no loss of power. 


Manufacturers 
of Carryable 


ment. Straight blades available 


nerat ” ” ” 
Generators + Blowers from 14” to 60”, bow saws 14” and 
18” 





